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(54)Title: METHOD FOR AMPLIFYING NUCLEIC ACID SEQUENCE 



(57) Abstract 

A convenient and effective method for amplifying a nucleic acid sequence characterized by effecting a DNA synthesis reaction in the 
presence of chimeric oligonucleotide primers; a method for supplying a large amount of DNA amplification fragments; an effective method 
for amplifying a nucleic acid sequence by combining the above method with another nucleic acid sequence amplification method; a method 
for detecting a nucleic acid sequence for detecting or quantitating a microorganism such as a virus, a bacterium, a fungus or a yeast; and a 
method for detecting a DNA amplification fragment obtained by the above method in situ. 
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1 

m m m 

5 m&m 

ty—VmmfcJ&fe (PCRfe) tfhZtK ZtHZ%:mftf?%4, 6 8 3, 1 9 
5-§\ 84, 6 8 3, 2 0 2-5§-;ioJ;tf|g4, 8 00, 1 5 9^CpglK:lft££*l 
15 Tl^ 0 t>5— ^>(Omt LTfi, hl^X /W^^n^- (Trends 

in Biotechnology) 111 0#, 1 46-1 521 (1 992) KHEftOHSK^Sfc 
i P C Rffi (RT-PCRfe) j>mift>tl2> 0 

20 wtlf>ODNA^^tt, BW£1"£DNA!H#£ii«£^3fc&fc0IJ;ltf > 

z*mmDNA<D--*m~-<oim mm , -*«^idna^©^7^v- 
« mmi wm. ^4i#, igs-^ 4 2 5i~4 2 sh (1 9 9 6) > in? 

25 tfftS, lu^3^x^7 0 ^O9^^^^-OT--!J>'^J;t) ? #ft^^ 

iSb\^ %mt LTHt, 1 9 8 9^6£ 1 4 0 ^MSJxfcftWWWUWflfS 
2 0, 3 0 8*fclB»$ttT^Sy;tf-i?ii0(R£ (LCR ; ligase chain 
reaction) & % £>5V^1PCR hn-^X (PCR Protocols, Academic 
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2 

Press. Inc., 1990) 2 4 5-2 5 2M^m^tlX^m^m^^M> (TA 
S ; transcription-based amplification system) mmifbtlZ> 0 ±l24j£& % 

2 wm~~ 3 mm^m^xn % 5 fcfcKj&a&tcr sanies-*-* 
* w x\ immm&mtk-t^ < ^^mxmm^mmmmmm^m^ $n 

7t 0 «;fctf % *&¥7-l 14 7 1 8^{C|5«fe©^gmMii*S (SDA ; strand 
displacement amplification) fc % (3 S R ; self-sustained 

sequence replication) fe, P*B4WM«2 6 5 0 1 5 9*KfEf^&fB 
^lJit« (NASBA ; nucleic acid sequence based amplification) fe N TM 
A (transcription-mediated amplification) P #g#ff 2 7 10 1 
5 9*:EtOQ/l^y*^ S&fcfcBWWWIlS, 8 2 4, 5 1 7 
*\ mmWOrUy hM9 9/0 9 2 1 1*, 1M^7^, hjj|9 5 
/2 5 1 8 0**>SV^ BB&Mg9 9/4 9 0 8 1 oft* 
SDAfeoWfefi*. Mm9i5, 9 1 6, 7 7 7f|:ttW|fO 

ash*, dna# y ^ 7~vtmm^> Fx*uT^*jrt-zz#m*mmz 

<fc<5, ttff**}ftttiftBBai (!5J:r;t«i) OJMSn»ft>*#, «DW»T» 

tt. it'i'S(^ffli-57 D 7^-7-is4am^T*&^ *©rt©2«stt, aijpsoi 
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y& mz.\*atiL<Dv >®&<DWtmm*t>mnm* (s) \cm&£fttc (<*- 
s) fttfytfx? ix^K3 y ^m*±mz%\,^&mtfhy . 

5 u^-K, (a-S) x^^y^^P-^K^^tt^fcfe, flilx: 

ii««ODNA»rtf&»JRINSJ&#§! (RFLP restriction enzyme 
fragment length polymorphism) fiWd&LJ: 0 b-t%W&\Z s mftfttmvm 

^S^fr***^, 8 2 4, 5 1 7-5§-E®<E>ft&SDA&te, RN Ai: 
10 DNA^Ufsfc^tu '>&< £ t> 3 ' *SgtcDNAdSEfll$tLfcflUtSr^5# 

^i-s^p<7^7'r^-Srftffi-t-SDNAii«*&-efcs 0 sk^bia?^ 

h%9 9/0 9 2 1 l-^KfB^Ogfe&SDAjfc^ 5' ^tB*«^D$ 
*S*UI8»*#&K" , Cfc5. »l|/^7l/y h^9 5/2 5 1 8 0-5§- 

KlEfctf>&&SDA&te, i^2Mc07°7-f^-^^ii-5o 

15 mm^m^yy^y bM9 9/4 9 0 8 i^ciEiiw>3fc&sDA&te, t 

*«TjWfci-S. fcBHMWW&S, 9 1 6, 7 7 7flt ^y=Tp?^U 

25 7>zL^?=iXh-?. ^O^m^W#^,nfcDNA^^$e>^it^X^^ 
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5 m^owm 

10 mm&ttT. **7*v=tx* h'77j^-*m\t^mkmm<Dmm ( i 

CAN ; Isothermally chimeric primer used amplification of nucleic 
acid) feX'fo'bo 

(a) m^t^mm^z(Dmm(Dmm^mmnmcnm^j:^< thim 

20 (b) (a) imr*#bn5-^^oy7-r^-#s^y^^^^K 
(c) (b) xs^bn^y^^-r-^^^Rif^nfc-^^oT 0 ^^ 

(D-^y 4 1 D N A atf y 7 — tffc ct 9 tea L Tiia^M^ffi^^T 0 ^ -Y t 
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—W&m%&f$.irZ>JM ; ^Z.X&7y 4 -v—nrf ? vHr^ K&J: 

3 ' mffixte 3 * Mtism^umtsti 

5 (b) (a) Tn^'&btlZ-*m&&<DZf7j^H%&m<DV#X?U*^\? 

(c) (b) xuvnbti577j^H*&m&®m$titc-*mmm<D77s( 

io -f$^^^tf-^^^j (b) nmmmmmztiznm 

(d) ( C ) iMx'&btizmMLtLW&mzmmk lt (a) x*tch£jb£*i 

(e) (d) xux^bn^-^mmm^yy^^-w^mfDv^^^^Y 
20 (f) (e) i*re#ibfts, 7°7-r-v-#^^Kff$^r^^(D^7 

^-w&m.*^&-*mmkft (e) xmic^fij^^nsxm; 
25 ^^^i*5j:r>^2<z)^0^^ m&xff^ xi>x<, ittcmmttezmm 

SHWDNASa^JTfcoTtJ;i/\ $f>|^ mi$>£tf%2<DmW<D (a) Xfi 
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6 

^3' tDNA#y *S«fcU^?vU* # 

— ^e>*5»^e>a^$nsDNA>Kj;> 7-W03§^ffi-c§2) O 

x^^y^^^^K*3j;uty^^i-^K^^ru y#** 

a. 

«DNAfc«ttSJlfcZ*ilDNA, *fcttRNA*»e>a!*»Rl6K:J:oT#6 
ixfccDNA*>feft5»J:5^$n*»ltE^Ws«^$n5. ±1EKj£ 
2ffi£U:©** 7^-y =f;x^ K^^'f-r— Sr^$«ti-ct>«fcv^ 0 
**WiCttffl**LS«fKtegttSr#+5DNAjKy 7— =z> Y%?VT- 

*%W<dM 1 ~fg3 (DHB^{c^ffl $tu-5^7-f ?tf-y u*- 
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5 fe«b^C*tii|g$nfc^TfeoTt ) J;v\ i^i^i^mf^ 0J;ifi, TAS 

3 S Rife, NASBAft, TMA&, Q 0 W-:/!J PCRiSfe, LC 

20 T— 08;ttfRNa s e HOfWBKl «fc *> ±12U * K^g£>3 ' 

So 

J©reiBg$;ft,fc 2 «BW»±©at3tfe*-C»«$<i*: V * is** K (RN 
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m^^-T -r- i: D N A# V * lc<fc «9 tog LT±IB^M^tiM^7 6 7-l' 
£W tf% ? h^ttiS** 

(b) (a) lMX%bfl^~^m^(Ozfy^^—W^<D^S%^U^^ 

isT-UxmmirZTM ; 

(c) (b) x^T^^tu^^^^-^ftm^w^tt^-^^o^^-r 
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9 

*«woii2©«wf±, '>t£<bh2wm<n?y'(T-*fem^ mat** 

(a) ^i45^5ri^^E^ll:If^l^ifl<j^>*< t i> IS 

(b) (a) xm-e#<btLSr^:m^w7 ,, 7-r^--#smoy^^^^K 

(c) (b) lS^biiS^>f^H*«*^Wr*nfc3*:«l»»©^9>r 

. -w*m&Gttr*mm& <b) TM^nmnm^^xM; 
is - (d) ( c ) xm^&bhzmmLitfflmzmmtLx (a) nuxmrntsti 

20 tU^^WK/7^-7-t'fcot, i£y ^Jt^^at^Kttat^K^^ I'T 

(e) (d) xuv&birizz&m®&<D774^H*&m<Dytfz*i'* : 7'h* 

(f) (e) -iMX-'&bM, 774^-W&m&®Mi$)riti-*mmi<D-7y 
^H*JMa&£trr#<K«»# (e) IStmaFjpJffl$nSXS; 
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(b) (a) ^feftfcllfflfcftSWtrBWoiM^fcll^fcftim* 

( c ) ( b ) XST-#5>tL5 ZJtmmWKD-?? 4 y #3* ^ j? 

(d) (c) xa^bns^9>r^H*««^ffl»snfcr*«fi»©^-f 

itWfS K.tb<Djjfexfoo x % 
( a ) JM L «fc 5 <b 1~«B2^«^trMfrttttii«SfG;(c J: o TM U *£ t 
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(b) (a) x-&btiizmmbtezmm*&m&<Dmmmmzmnmzmffimtj: 

(c) (b) xuxnb^-^mmm<D^9^^'-w^:m<Dv^^iy^^ 

(d) (c) xsx^b^^^^^-^^s^^nfcizi^^o^^-r 

-w&m*t;ts-*m.mm* ( c > xm^s»jffl ^ns xa ; 

(e) (d) X^T^^ttSMUfcfim^iSM^ LT (b) XHT«B$*l 

(f) (e) JMx^h^-^mm^y-y^^-w^mcDv^^ u^h- 

(g) (f) xnx-'&btiZ), yy^^-immmm$titc-%:m.mm<D7° ; 7 

■vH*ft*lSr&tfX*iB»»3as (f) X&^^fijffi^tisxm ; 
(a) *Sffit«k5i"r6Eyj«r^tp^»SrSK«BSJc£;ic«J:oT»«U &mb 
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( b ) ( a ) ri# btitcgm t * z>mm. y * v*^ k 3 y m 

Wftfcteffi&jX'h K> , 7 s ** is y #x ? vie*;* Kte ktfv ^ KSrW 

u i^y tfxf v*f- Yft^s v>t—' v\z&%®m<Dit$>\z&'?7>('*-- 

<£>3' *j»Xtt3' *${f8lCgE1S$ftfc*;*7*-y ^^U^K^7^^-T 
10 (c) R&M^&^^5<mc^#&fi#R{J % S^I^^-f y^a^ft^i 

*&KmitHmBM>iz£. ixmm u mmmmm**&m<Dm 1-3 ©asK©*- 

3SR&, NASBAfc TMAS, Q |3 UZ?V PCRj£ x LCRfe, 

20 #l£PI£te£ft&v^Rte\ '>&< i £^©3 ' * 

( a ) ^?>«^^^co^SE^}^|^{cM^^/>^< £ i mm 
25 <r>7 s 74^-k DNA#y ^ 7— if ICJ: 0&3LT»imfcfcffittft:7 p 7>r^- 

V ft* ? U*t^ 4 -r-© 3 ' *S»X*4 3 ' ^{RiJtcgEfi $ ft ; 

( b ) ( a ) xmxi# e> ft s zi^ii^^o 7° 7 -< -v — #fi#© y ^ k 
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( c ) (b) xuv^hn^y^^H^miimm^Hitr.^mmwt<D^9-( 

(b) (a) iSt'H fjtiaz^ltiOT'y^ !i ^ W K 

15 ( c ) (b) xuxmbtiz774^-w&mfimm£fttc=L*mmk<D77'( ■ 

(d) . ( c ) iMf)ti5iiLt™Mi lt (a) lifi-ettfflsn 

(e) (d) jMx*&btLZz&m^<D774^—fa&m<DVtfx*i'* : 7-Y 

(f) ( e ) TM.x-'&b)nz>. 77j^H*&mtf®M£tiK.-*mmm<D7°7 
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( a ) t ^dm^ixmottu^jiciiirM^tBMK^^ < £ t> i am 

o W^ixS^r^ 7tll W K^^fv-t'&f) ; 

(b) (a) Tmv&bfrzz^mm&<D794^fa&m<DVtfx?is*?-\? 

(c) (b) xmT^^n^7°7'l'^-#^iI»^§^f c -^:^^^^^ 



WO 00/56877 



PCT/JP00/O1S34 



15 

y i/*?- K«:£#U I*y i'*?- KW7'f^-©3*»li 
5 3' 3cMlicIEg£ft, tty #5^ utf K^S»tt#xy K?^ U7- iftc<t 

(b) (a) JMx&btiz-*mmm<Dzf7j^-to$M<Dy#x* v*?-? 

(c) (b) JMX^hiri^y^^-W^mA^mWr^titc-^mmm^yy^ 
10 ^-&#tf>3' *^J;i9. flt«WaH4«r*i-SDNAal?y * 7— ^laotii 

.. -#ft«Sr^tfi:*«SB6*s (b) xm^^iJffl^HSlS; 

(d) (c) jMv&bftzmm\sitw»M&&mkLx (a) x*§-e&ffl£ft 

, (a) xux&m£titc7°7j^-ktemtezy7^^-nwWkm<DmMmm{c 
«y ^ w k^k^7-<-7-© 3'*sgxn 3 ' *Mj(ciHg$n, $y 

(e) (d) JMXWbftZZ&mffi&<Dy*7'(^-Wtt<D})tfXt\s*7'\? 

(f) (e) Tmx'&tbtiz. 77j^H*&m&®m&titc-*mmm<D77 

^-#**fc^X#«t*»as (e) XSJJIIISfiJfflSnSXS; 

#3§pj 0122 o^pj temm&i\%mm-tz> tczxDjjmxh^x, 

(a) n@i^^ m-yy^^wK3y^ *nt8ws&&*n- 
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m 1 : *^(^(t§ 1 *iDNA w§^-f^^ t70 ^ t ^ h 

T*hZ> 0 0^ *Atta«ILfcDNAil# (6) OiiDNAT'feS r t 0 
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v t wamm y * * * \,*+ k*^**u «*tfatto y 

©■»«««JI«C^K:«#**.*:||E«iy4?jc^u*^K [ ( a -S) y#** 
(a-S) Nfcf>Wrt-«] *C®^JMWfc£Sjh,*. 

#389§fcHEffli-S** 7^-y K^?-f v-tt, ^y^v-^ 

S'to-c*»tL«, iit^io^^ ^i, w 

**J:0 3' *Jifc^rtro«»t:flM-. notes' mtrasivc 

$(DN AtCffrB LT, ^7-T^-(D y ^ ^ K«fU»*#SWtd«JWH-S 
*WWf»^DNA*y^5H?ilt, D N A$* L T *fc fc D N 

*7-"tf (^®DNA/1fy^7— If I, *W*0r>i\ Taq DNA# y ^ 
. alDNA^y^7-f (lfBa^.75*t^*DNA 

jjfy^7— € Uh7^^y?ii!) , vent DNA^y^— tf 

DEEP VENT DNA*^7H? f hW*9^th 

K) *OWa#tfyUIfflDNA#y*?-* (1^19 7/2 4 44 4^ 
^7^hB«©DNA#y^5H?) Wtlrffeix*. ff«*(Strand 



WO 00/56877 PCT/JP00/01534. 

18 

displacement) D N A# ]) * y—\?t LTf*. /^fr* • *^Kr 
i-yfT* (Bacillus caldotenax, J^T\ B. ca bffilr) ^'^JV* • ;*T"T 
PD--*7>f7^ (Bacillus stearothermophilus, WTB. s t t#N") 
»/<f;^Wi**DNA/lf!J ^ 7— V&XfmDNAtfV * 7—H(D 5 ' 

^^/^W^OJl^JteilWHaStt^U 5' ->3' x-*yx*lsT-1*m&$: 
JfrbTV^DNAtflM 9~tf <bg(tt&MDNA#y ^ 9— if fc^Sft*. $ 
±!BDNA#y ^9-iffct, »DNA/fy^7-f<Z)H^ Steffi 
^tt$ixftv^s±|B^«ftffittSr^ri-5DNAJjf y ^ 9— &RXf$mm£'&&& 

fcttil&iffliS*** BP*>i*g& (strand displacement) 
15 d^3S«ILfcDNA«(0^i:S: Tg^j £^£ 0 

(1) KKWlZtiZm-fZ**?*}) ^%^\y^Y^y^^— 

«fc y * k sr^-r 5 * * 9 y =r;* * ^9 ^ -^--cfc 5 D 

20 ^:/9 ^-icte*^ y * K4s £ y * K 

Sr^#t-S*y =* y U*9- KT^f^-fc^ftS, 

y =r^^u^K^9-r^-^ffl-t-6rtjos-T?t§ 0 isf^^-f-^-teii^ 
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y yyTWttfM&ffl&Mtii'r&o Z<DX 0 ft*} 7*9 Y^V-t 
tf % ^jtf-r^T/VPCR (£M3tf±Sgfir> mi3M~mi6M, 1 9 96f) 
OLIGO™ Primer Analysis software (^gjfctfc 

ft) *^ffli-sri^-e#5„ 

15 att^9>r^-©«tiB*ife*>*v^fflT*^y^^W'^K, wmv#z? 
y ymm\zm&i-zw&m*&mw%*Kmm£iriK. u-s) y#** 

i^^K^^-l*. MtU*. *6Mfrfr1&5, 0 0 3, 0 9 7 -5§-fEftf»fcK 

gttgg (j/i^^yf— ^-itisj) &fflv*fc#8rcMKUfc (o-s) y#**v;*- 

^K3y^8JL ^V>l±2-OMe-RNA-CE *7/j?7^-<M^ 

25 ^^K^^l/T-if|c:i5«(C»|4^#i-6i5^ttKo^y^ 
u*-^ KSr^tfU *38WOiS«irffi^ffiffl-e#S^f^ 7« U'*-^ 
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-flSxt: 5' -dN a -N b -dN c 3' 

(a : 1 l«±OSEft, b : O*fcttl0LL©S«t c : 0*fcttl«±©tft, 
fc£U b = c = 0©^|< > dN : ^df-^y^^u^K, N:5fc^ 

mi y #3* * v**? h*Rz*/x\twm y 4?3* * v*?- k) 

0J;itf , .±I2~^(j:*3V>t a = i i ja±©ffit£>!g$rT\ b = 1 % c = 0© 

^^7^-y^^^^K^7-r^- x b = 2, c = oo^7ty^^t 

^'K^'f-e— , b = 3~5, c = 0 ©^r^ 7t!l K^'f 

^ Y-f74-*-<r> 3 '5fc$axtt 3 '*MJco y #* i7 K©ft * tt, L < 
lilmer~15mer, L< te, lmer~10mer, #t££P£ 

Kttlmer~5mert"^ ±fB-tt5aC*»© c mmfel* 

«3, 4, 3 N 2, 1, % W£c=0©»^#*fcR)ft3M5 
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=f5?^ K^-f-v-J; 5 DNA<7>#g£ff ot4j$Lfc 
I*iDNACRNa s e HfcfWBStffcflKH;:^ ±15*^ 7*y * 

^ K^9^^-©y Kaww^swrstu ±is^-y =r** py 

£D5<, ^-**<DAofc&&;o>P>DNA/Ky - QlftilS 

15 fel:ffflt5ci^f#5o 

IC> flia.tfT^'T K-/W^-V^-rAX|± (AB I *± % Applied Biosystem 
Inc.) ©DNA^ytf>ff-3 9 4S4rJ8^*C, *X*7§^ 9£ 

(2) *»Wlil«ffl$ix<53:^K^^^T— tf 

*&w\c&m£tiz^y k** vt-m t mummer =.-])^^Ltc, 

±15 (1) (ClSic^^r^^^-y I/tfK^7-f^- «fc»»DNA<Z>fifcg£fT 

25 5fc0>-efcftHJ:V\ g(l*> x ±E<0I*iDNAO5t>©^7*y^^l/ 

*»wtf4yaK^^i^r— tfjjsffiffl-egr, #iidna^rna 

(RNa s eH) 5 0 &}) UT—VlCte^ ±fletfs 
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OfcT?©^^tt*IHI (E. c o 1 i) »RNa s e Htf*&&(Djjmc 
fe%irZ>ZbtfV£Z 0 BUMty^^l^r— £-efcSrfjflg©Hy b r i 
dase™ Thermostable RNaseH (^fcfirV^— 

**WO^feK:ttffl*t-<53i^K^^i/7'— if, fllfctf,, RNaseHO 

RNa s eHteDNAi to**?" K&-£tf D N Ai©M^!J y 

^Sr»^^«IWH-5 i <k (c J; 9 , S»E/N>f •? y y FZAWIMlz.- y 9 * Aft 

<5o 

(3) *^Hfi$^DNA#y *=7~ \Z 

*38W»Ctt % DNA©ifi (strand displacement) SttSr^-f SDNAzK 
yp«7— ^Srttffli-sr. So Sfc* HJCftfcs' -3' ac*y**^r 

*B*&$t$rj®$££-£<5, iP*)^g^ (strand displacement) irZ Z Zfg 
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&Htf#fcR£ttfc<s Mz-t£. rtf-A'X • -hiV^T-Ty?* (Bacillus 
caldotenax^ £17^ B. c a k$fi~) ^v<^7K* • 77/0^7^77 
(Bacillus stearothermophilus, WTB. s t kffit) %FO)ftfffa&'* i ?-Jl'XR 

5 TCfli® (j£TF, E. co 1 i tWt) £3fc(DDNA#!M7-1? \<Dy 

-S* 77^>f (^WfrWrtf) WtirfbHS. ^Mfcttffl-C* 

6 d n atk y t ? — ^ « N v ^-r no t> © *>0iiKH£/8 -e # s 0 

b. c a it±^mmum^m i o'c-vhzmmmsi&vfo n s z.<Dwm&*<D 

Be a DNAJi?y^7-fii, DNAft#DNA#^7-fffitt, RNAft 
10 #DNAsKy^7— tfStt (iSMB^Stt) , 5' -3' =.*yx* VT—l£tS&. 

— i?St££^M£-£fcB c a DNA/Jfy^7-fffe5BcaBEST DNA 

(4) *&m\z.&mzft*Rj&<y7T--<omi& 

h v x-mm* v ( v >wtr mj * a % v v t&m mm 

7T~^H^{c:03i-CfeS 8 Wtf&mf&ft<D&1feWkm$ 5 mM~ l 0 OmMtf)^ 
19, ^lC»*U<tt2 OmM-5 OmMOgSffl-efct), *ytpH6. 0~9. 5 X 
25 M*L<llpH7. 0-9. 2O|5H©t)<0*Sftffl$tl5. 2 2m 

M-4 6mM©hyv/y^WtSpH7. 5~9. 20W7t— , *>5lHi 
2 5 mM~ 5 0 mMO U ^g!* y 7 A^^tS p H 7 . 0^8. 00^5/77 
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<£ffl-eg\ Z<DmmiZ, ft«IIgflmM-20mM, #t£#£ L < 2 mM- 
1 OmMOliSfflT-feSo DNA#JtBa&©«Ki35i5dNTPjata^ (d 

ATP, dCTP % d GT P % dTTP) ft*aft? % ^ftlO. ImM 
-3. OmM, #te#£L<ttO. 2mM-l. 2mM<r>f&ffl-C*&3 0 teffi-f* 
SrtSR*5 Om lSt?lpmol~1 000pmol(0|5 
WX'bt). mz.1 Opmo 1~1 OOpmo 1 U \, Kj£ 

l%OTOBSA, *»»«10%£lTO^^^>u*^S/K, fc* 
fUVi^T^ ^Sr^PLTt, il^, r(Dftb, x NMP ( 1 -^^2 n y 

50/zl^fci33~200 U©«ffljJS#$ L < , ®\C 1 5 U~ 6 0 U^g&fflriW 
aft?*>3. DNA#y*?~t?H\ 0iRtf, BcaBEST DNAtfy 

^7—- tf&btf, Mt5 0M 1 SfciJO. 5U~1 0 0U<D|5ffi, W:iu 

(5) 4&&m<D&mm<Dmmfi& 

<itllS«iU ££>fc:±iE (2) ^Sjxfci^K^^ur— tf*5J:ut± 
12 (3) t^$tLfcDNA/1fy^7— ^^la^-frT^Jfe-tSrt^T't^o S 
gttrfe-Cfi, MS^Olft*5^^ u^j-^- K3 y ^gffclJi, P c Rmmzig. 
fcn^dNTP, tmdATP, dCTP, dGTP, dTTP©H^S 
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Z>m\Z.&^X\X dNTP©7fn^ tHli7-f7f-dGTP^ 

-=>-k ^> n«, «wtt«. «ml mm, mm w*.tt* mum. v^m 

e>{C±|BIW1 J »^*il5«tt^5^*jfeT^t♦8$n^DNAfc*V^f±RNA«SS 
RNAS^ia^J^^^^^ililiStfcV^^^fi, I'fRNA^iSi t 
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te, mRNA, tRNA, rRNAfORNA^m fc5lM*#£<Z>RNA# 
±§E^i£$S^SJ^(c:^ffl £tu5 -?y<< ^n^S^#{c:*3V 

#^^MRNA(^M^^sga^j^^-r§^7-<^- cwiw^tw 
t> , l < & 9 ^ ^ y&±xh , y * i^a-^ y<d&&<d 

•^-{i, ±15 (1) KfEic^ftfdiSC^U ^oRNA^t)©»S^tf 

&$$£^it^f (AMV RT a s e) , ^>X^ 

(MMLV RTase) , 7 7*ISjg^/W* 2$ij£^Stfif (RAV- 
2 RTase)^ a*WjB«©i»(E¥»*^« , e>ix5o 

*»B**DNA#y7<9'---t? (T t hDNAJjfy £30 > 
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y*7-i? (Bs t DNA^y^7-f) \ SfelCB. c a**DNA#y* 
7— if (^T, Be a DNAJKy^7— ##*U*. 
Be a DNA7Ky^7-iftt x JBteW^lC-rV^fW^^St-erf x * 
fc* *m^T-Cl^RNA©r^iMrt*«^L^e> cDNA^t* 

i MoWttEMtr^tr D N Aff *X3 J: o T±i*§ U *te r 

l»lo««I»4«Wo^-«Wt*nrt>J:<, 
ftiotttWtWttrfe, 0>J^«fPCRj£-eHlfe$nTt>J:v\ 

-e— icfMJP^tife^oittSE^JSr^s^^ y^-y =r^^ h'T'yJ 
«fc 5 ft#£©&£E?iJ & 5 ' WKttM ZtitLZfyj IfcPCR 

^<t^T't5o flfctf, ^^Ky^ 7->j/X yf— (Nucleic Acids 
Research) ^2 1 9f, 3 7 7 8~3 7 8 3K (1 9 9 6) tefB«W>*^ 
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(Genomics) Sl3# % 7 1 8-7 2 51 (1 9 92) (CfEic<D 9 fWtWtt 
SUfi^y'f (Degenerate primer) Srffll^fcD O P - P C R (Degenerate 
Oligonucleotide-Primed PCR) fe4rfijffi-f 5 ^tlz£<0 #&£<9ft£f&&£rJM 

5 -r-ttV^t>-t©3' MLfcE^JSr^TL-CV^. $ 

15 NA#y^7- if (*»HDNA2Ky*7~tf I, * V/ #0r/i\ Taq DN 
AjKU^^— if&£) , aiDNA#y^7-f (tfnsy^^ • ^y^-f-^S 
*DNA#y^7-f, VENT DNA/Jfy p< KOD DNA/ify^ 

7— if, DEEP VENT DNA^y>7^f) SOta»IlDNA 
j}?y^7— if ««9 7/2 4 4 4 4^7 hfBftf)DNA#y * 

20 7~if) ^^(fbtlSo 'J>ft< kt>2Wm<DDNAtf}) *9~V*m& 

&tr&1tm&yo, Mz.\tf%y Ex Taq DNA/tfy ^ y — \f (MM%k%t 
m fcSV^KOD dash DNA4^y ^ y — £ (H[#jSm«D $fhBMlZ 
tefl3T?t3o B. c a *3fcDNA#y if, B. stEt33fc£5fcDNA 

#})*y~ VRT/mDNAtf)) *y— tf&O^DNA#y ;*?-if©5' ->3' 

25 3i^y5?^VT— tfjSHt«r^Ufc«Hfl^ 9°N DNA#y*7*-if, Pf 
u (exo-) DNA/K V * y—if UYy? , Tth D N A# V * 

y~£ (MmttiM) 4 Tf 1 DNA/f y (7°n^^±M) f©DN 

A/^y ^ 7-^t»afc«ffl-ct5 0 
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mmt -r zm&. mm t kz> mmmmo n 3 'm»^ t>*%w<D&mm 

NA, *5«fcO*£RNA;gL< ttmRN A^fj^^S^-e^^tlfc c DN AcD 
£5o ±IB-*mDNAO#^^, -^DNA^tt-r^Xm (x*-^ 
25 ^^PCRtiil>S^(D < J;5^i£^2^DNA^*3V^(L #3PJ 

oJ^s^rtinj^is^i-^ ^ b ^ x *) , Btiiig(Dx^-^-r-^xa^tTt3^< r 
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mmm^mmmmtmrnma^t zii-fz d n a# v * vz&m-t <s c t 

£r£IMM: LfcDN Atg$&Kffc t&l W&<D DN Axjf y ^ y — fef T?frft 9:^Sf 

?'jo+#ftgp##/>ft < i t^^^^-r^ ciia^ -fy-i^-un^ 

I^-^DNAIlIttt^m t)L<lt WSRNAOI^, i£lS^£j£ 
ICt D c DNA H*iDNA) &MMirZ>T.&<D'& > Ig^ftTK&^T, 5g 
15 ^^^IEM^i|il>l$tl'5o 

[l] iIi/j:5DNA^M< bhim<D*}) vir^Y-fy^^—h 

[2] 7°7j^-<D3' mm^bmmDNAKftffiwtDNAcDft&Kmzft 

25 ft 9 TM ; 

[3] ^VK^^l/T-if-C, [2]T*#S$-frfcDNA^^Kf-t-^Xa ; 

[4] [3] -ew$ti^^io3' mm^DNAW&fcmzftteotmtif 

[2] -Cf*ft$-tirfcDNA0^^-t-SC,irft<ilMDNA^e)^^ii:^ 

IS; 
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[5] [4] (DlMX^hfltLZ^m^^^^^Y^m^X [3] - 
[4] (DX-UZmm-fTMo 

flH-*£fc'fcJ:0ML (#J;ttf3 7t) itfftttiSr^-rS^ 
©*^W*7=-^^«iSn, DNA*i«<0#ftttj&S|$]±U, 

tt^i-SDNA^y ^7— tf^fflLT> RNA*3l5©E^JS:^rt-SDNASr 
• 3. 

^ =**^ va-?- Y77j^-*m^xftt£5mw&m<Dmm%mx*&% 0 

15 i-ftfc*>, WM^«ISrii«-r«fc«>«>*ttc-rfco'r, 

^ k^ot KSr^^rt-s^p* 7^-y is*? 

( b ) ( a ) igt*# bns r*«^s©/7>r -^h*««i© y * k 

(c) (b) xmx^bftz754^-w^&®mztiitz*mffl&<o7?4 
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K*5«fctf y i^if K^^r-rs^^ 7*y =f** 

<^ 3 ' 3 ' *WiJ(c|Hfi$ tl ; 

(b) (a) IgffbtLS^I^^^^-r-Miwy ^5? ^ W K 

(c) (b) XSTif^nS^-r^-^^s^if^tlfc-^^^T 0 ^^ 

(d) (c) nmx^bti^mmLtzmmm^mmtLx (a) TMx&mzti 

g^(c^^y7^^H*^^^5xm; (a) 
*UT— ^a5*fcft|:^ 7 ^- ©3' *^x«3« *»J{ciBg$ 

(e) (d) JMx&bftz-*mmm<D77j^-fa&m<Dv#x?u*^}? 

(f) (e) nuxmhM. ^v^^-wmmmmistitc-^mmwiCD-?? 
mzmffiwmmmm*MLxm&&zn?j:uxh^x. w&ztitz.^^ 
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SB^lJ (£*S*if$ * D N Am<D z t & W O o 

■ 7>r ^HWHrc*j£**ifc -»cd n A&w&mmmoiMizmmi'z 

NA^y>7- fef^tfMBfc.fc'K ^7^7-©3' *«j;>)iSDNAoa 
0©E^Jte»oT^DNAfc*BttWfcDNA C7?-<^H**0O 
tr*!DNA^j$t5. ^ K** l^T— m^r^lDNAMLt 

n Ammzmtz^z b b*t%.*>tiz>& s *mmmi*m%nz.£^xi&feiz£titj: 

V\ £<of-, itMtt?rttSDNA^^7-W-y^©Aofcr*iD 
filcU P^c^y^S' *«8*»?>TaCODNASrifflli$*5o - 5 LT^lc^ 
*»W©ttlMEWl««*fe«:, if^l^I^*^^ u*-^ K 
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4m<D7***^V#*?u*i-Yt3V>m (d NT P) , DNA^y^:?— tffc 

XV* 5— =y ^OAofcDNAiSr^IttjilittjWIJ-ftS J: 5 legs 

Axlfyy^— ^ I©**y^^WT--«4cJWJ|{*rTf*)45^W Bs t 

B. ca»BcaBEST DNA,fU^7-f (£ffi5£*±§S[) 

tfc) , v 5 -^ (Gene) 319 7# s 13-191 (19 9 1) BtOT5DNA# 
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V^K OL I GO™ Primer Analysis soft 

wa r e &Bjt*fcS0 OTlttil\ M^fcf, *»WO^Sfe^*3^TRj£ 
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aft* 5 5"C*&6 omvnie 5«c»c«jetfc»*, «ttr»icttffl«^9 

^ 100 ^ K©« * . #* L < tt 1 4 * * m-* K- 5 0 * * K 

t>ra«o»**s*>5 0 mi o o b p~#5j2 o k b po^is-c, 

*S2 0 0bp~^4. 3kbp©|5fflT% «rta»25 0bpH»1 5 00bp© 

BcaBEST DNA#^5-g«HI6fflLfc^ RNAHcDN 
V\ (cDNA) ^^^tilDNAtltWSrn 

Bltt, -**DNA**fflfcU 2to^v-HWt«i#o-ii 

5 : 

(1) iii^5-*^DNA^^ ^^l/^K^-r^-grT-- 

y^^sxm; 

(3) /7^f^t© y ^ * K«r^«-«»ttfeaii/ k* * i^T-** 
ffl^TWrTSXg ; 

(4) (3) ©«»Lfc«Mt.tiJDNAjKy^7^cJ:0«lflKfti-5xS; 
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•(5) (4.) <Dxmvnbhizmm&£xfi&&£tifc794^'-te&mti><bftz> 
z^iDNA^ o) (Dxmzwmmm^ *izmmLtz.wtem& w <dx 

(6) (5) <Dxm<DmkLitw&m*mmk lx (d tm^^^-v =t*?u 

(9) (8) <D®MLtzmiL&VDNA#y *y-1i\z£i9mm.m-tZ>TM; 

(10) (9) ^)Xm-C#t 5 ix^^MioJ;t>^$ti^7'<^-#^^ 

(8) (Dxmizmmimztizxn* 

tit, *&W<DmmW<D#f&jm\^ in sit ug^i|ig#j£ x DNA 

h*774^-z&%i-z%m£&%irzzbi>x$z> 0 minis 2oco^-y=f^ 
(#%m) -pc Rfe^v^r^ffl $tL^^r&t mm^^^^-itmizx or 
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#3PJ<£^IE»if ii>I;^ {Sir 

na* y p< 7— if, ^ k** ^T^4e»wdWBii^ffl«mK^tf*y 

NATify ^ 9— K?^l/7-f »t}:f o«L, 
&fflLTfc£l\, 3 fete, RNA^iStt^^A^^^^^^^y^^ 

<b<fcV\, DNA#y^?-1?lt ±15 (3) IE«©*»Wt!:ttffl*ix*DNA# 

(2) Bt©xj/K5i^i^7- e*fe*Ri-a a. $?>{c, mmm* 
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(7) *&w<Dmm&m<Dfcm%mte£xm*m<DtL)?)<D**, b 
j*§t*&uwMF£tt9) ©jfc5ft^fr**K» % 94*4 k $4*^ mm, 
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©J: 3 4m4ttom»lktfc(,oMl»-c»fi. _hia (a) xHic 

K (RNA) ^n^« r *38 W © tttt j^ fefcttffl ^. 5:: ^ 3ftS ^ tfto 

wa«©#&s:jai5* i#-e*s 0 rn a s eH%®.mLT*%m<Dmmm<D 

{ix #Jx.f£, 6 — F AM (6-carboxyfluorescein) t TAMRA (N, N, N\ N'- 
tetramethyl-6-carboxyrhodamine) t <D%B.&'&t>'£tfiftM\Z.tizmx*% Z> 0 

r?>r * i mmt t < » 2m^tt^j: 9 v>£ < -rs s 0 d 
NTP©j:5ftWit>pcR*-e«v^ft5t ) ©fritffl-e#sfcae), 

Rfe^«9l>M^(c c fct)#<^SM^#A ) tt5^ ( i:^f> > ^ aa x m 
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Jfeffc*r(Sb'0, DNA^^dTW (DNA7W) £ 1>P£fcf*l6o DNAf 
W^P^f-: ^a^Stf? 5 ^l*W(C#^-rS, DNAf 

^tt^V^iCDNAIi, DNAf y y±(I@mDNAijti LTfril 
«^*«a^fti-«DNASrWtti-5*fei:LT»afcttffl-et5 0 

# e> ti/c d n a sr@f ^<7)^{c^ij $ *t @ m-t z tem*Tm&<D t> <d xhtits 

fe o T tt^fc<D#lfe@5£f t:fc& jJSfc ffl "Cf5o ±120 D N A tt-t G> * * 
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(9) **M«z>^Eifc©^:4|ii5t^fe 

-tzzt So p c R&vtt&u$ja^<omm*mtt\zmikz*z^tf 
hztc^ m&<Dxfr-M%mtmmft*sm£®m. mn. 200 n i&ri ^ 

looiHtUtt, ^^S^xm-CDNAif^^fi{C#5c«i:^-e#, 

«*«fe, «ttfpcR^fc6^t^t6iam*btT«it6 c 

i^5Jjill^K^ T5/yX y^^- (Nucleic Acids 
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Research) %2 1 9-5§\ 3 7 7 8~3 7 8 SM (1 9 9 6) {C|2ic(0^^ 

(Genomics) ^1 718~7 2 5l (199 2) lCfBiS©ilM 

(Degenerate primer) ^ll^cDOP- P C R (Degenerate 
Oligonucleotide-Primed PCR) PS^tl^S^oyy^-v— L 

fcfc* ^I$n/cDNA^©^g(JO^J|S^gl3^ffiV^)iS^^^-^ 
D--^^-t-5 So $bi:RFLPOJ:5 fcfMI»*£ffli^fcai 

fc, *»Mlc*3V^lii|B$4xfcDNA»f^f4, 5iSo^^u^KlcJ:D«rit$ 

**IWtf**fflfcLTRNAa:^U 0»J;ttf, £j*3*ifcRNA&^n- 

fc d NT P LT^W©«ISS^Jt«^rfefeiefrt-* wi(C«t &teH 

*«M©*«iElw*5VNT, ***ttfci*«£;h,5»r>m, ^ffiiftKliiMBfcte/BI- 
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ipc R&{cit-<rafcr^v \ 

6. tiifrlSJ&K: (a-S) dNTP©£5&dNTPT^n^£;&^£; b&l^ 

So 

(l) ttffli-5ttSltt©WH 
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^«J/£ffl®« : #*iVtfh, 4 0 mM h V X -jfigfc (pH7. 7, 

3 7*C) % 4mMlft?^^^, ImMDTT, 0. 003%BSA X 
4%^y-iro-/K 2 (dT) lefts* p{c^tKT»U^ 0 

JKU [8- 3 H] 7r^i»: 3 70kBq©/)?y [8- 3 H] 7f-A 

200^1 (Dmm^imm Ltc 0 

W : f HIf^tlim2 5mM h y ( P H 7. 5, 3 

7t:) „ 5mM 2-*A>jJ-7h=.# S—A> % 0. 5mM EDTA (pH7. 
5, 3 7t) % 3 0mMii^thy^ 5 0 %>/ V ±v~MZti:Z X 0 (-gS® 

m^^mBD N Atf>f§jgJ : ^JftflftD N A 200mgnE^s/7 7 -l 
0 0ml fcSSiSU Bffl£ltti 0 M©UV 2 6 OnmCttl^KL, 1 
mg/m 1 (D^t^m^TKT*^ L/c 0 &Hl x 1 0 OtT'l O&IHJ 

(2) ^M'J^& 

±ib CD x*mmLizjjffimfcmfcfcm s 5 n uz.#v [8- 3 h] 7f= 

[8- 3 H] rA-^ydTOIlOOO/il^lIlt, 

m%mwi2 oo ni £#&u 3 ox:T*5ft®&ftLtz^ 4ZM<D%%immx~ft 

^Ltcm^Ml h 1 ^Dx., -^P>OS^$rM^(C5 0 /z 1 -fof-^y > 

^^^•9 (C^^r^^ 1 h 1 APx.TflMLfc 0 ^V^y l 0 

OmMfc'n y hy^AlOO^l, M^ilDNA^5 0 /z 1 *3 

<fctfl 0%hy^nnM300ti 1 (£C PM«|«©»£tt % g«*3 0 0^ 

i ) ov:x'5^m^nm. ioooor Pra ti o^rais^Lfc. m& 
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-T'CPM£$J£Lfc„ 
(3) a= y hffg 

h (Unit) Sfcfi, ^TOffUf^-ClUU L^o 
Unit/ ml ={ (telfcCPM-^^^CPM) XI. 2*X20X 1 000 
X***}x2 00 (Ml) / (£CPMXY#X5 0 (/zl) X9**) 

1. 2*:^CPM*fc^*H«#y [8- 3 H] rA-^dTO50,l 
Sfc!)©nmolt 

9** :«KE«ff: 

mmm i 

(1) iSDNAi^'fv-^ 

^9>r^-*n :sa^M(Dsa^j#-^2^j;t>*3ic^$n6^sia^^u * 

K©5 ' lily ^W*^*******- HB^«ftSn*:^7-r^© 
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(2) 

5' ^3' ^*V%9UT-Vf^*Xto$tt;^A'X'%>vy?1-y9x 
4^DNA#!J>7-ft*fc5BcaBEST DNA^U^7- If (Sfiai 
frM) *fl§®*3fctf>RNa s eHffcS cloned Vtf^fl'T—VH 

35mMMJ^M^7 7 - (pH7. 5) % 0. lmg/ml BSA 

#1. 4mM dNTPl^, 1 0mMjft^^'/!>A, Wtl2 0pm 
o 1(7) (1) ©T^'T-r— *frfcL< li-e<75— ^(DZfy^^r— , 4^1:0. 6n 
gO^-*iifiDNA, 5U©BcaBEST DNAjK!I>7-^ 6 0 
U©c 1 o n e d VtfXfUT— fefH, S»|Mi5 0;t 1 0 ±fBRj£Jfc 

^-(cm^u 551c, 6 05>Ri«sbfcft, 9ou 2#mMmLxmm& 

: 

^7^7 : :7°7>f^-*N£M£fflU RN a s eH»U^. 
•t<0»* % ^X/W2~5©S/^»^b7t^^ #?J4 0 b p (base pair)- 

m9 0 b p^t5ffir'@^)<D^X(OiiifiigffK-^it^$^7to wne>oR^5fit?D 
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(3) ig4i£4!9<Z>tiMg 

5 ±is (2) <d, *^4©Basicj:or#e>jxfcsjc£«*^^o=i^-i o 

±ISO^(3: J; o T*fi| S tL^BfrJt*s«ffilD N A £ P C^SSa?iJ^^oD 
NAT&5*jWHB£Ji,fc 0 
10 (4) Btf&ffltDmt 

JtMMfeioaSftSril^ SKKrt^Sr, 0, 15, 30, 60, 90, 12 
0^1 ^ft^5 5^TiMUt&, 9 0t, 2^M©«iafc«fc?)|Njf^jg 
#S»8m 1£3% 3 : 1 T^fp-^^/USrftffl L^«« 

15 «cftfcT«*fLfc. *«&tt©i|fc*&02lC?jr*- o 04"l-6itttimo, 1 
5, 3 0, 6 0, 90, 1 2 0»M^U>tBaStt©flc«$Jxfc^^ 
MJ4^P»^-*-i: LT, 1 0 0 b p DNA ladder marker 

20 SeiW#15^ 3 0#, 6 0»fc*<46fcflg V ^ JMOMbWttlTl* 

l*U 6 0»j^©fi^tt, WWWftfcJ:o-c«BS 

25 mmm2 

(1) RNAWil! 

^^JlCiitLTtffltSRNAft t«»HT2 9 (ATCC 
HTB-3 8) (*B«HXtt») *e>h?^:A-*|«| (?^7f^tt» 
«r/flWTW4Lfc„ #<bHfc h-^/VRNAft 1 /i g/ju 1 (c» 
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Lfco * R N A <Z>*6& £ ^M^tckZS. OD2 6 0/OD280 = 
1. 8T'fcofc 0 
(2) 

^¥?Si4*5J;^DNA^y^7— tf^SrW-T-SBc a BEST DNAjK 
5 y^y-ifiRNa s eH^i^K^^WT— tffcjB^T, RNAHOcDNA 

fflSi Lfc„ S*- ysty? (GenBank) aft#-*§\ XO 1 0 6 OOt b h7^7x 

io mm i {cis^^^-r^-^ 2 *m^tz. 0 

.{-Tm^i&Uyt <b ^ 5, ^ 5 6 b p <BltttWJt#fllB'e#fc. * 

20 

3 

(1) ^7^^-©^ 

S^^vHi, DNAMi (T^7-T K-^^V^xA^fclg) fcfflvvcfr 
25 ^ Lfco iB2»tf>SB?iJ#-§- 5-13 ic?"^ -r-0«W**aSiE^JS:^-f . $ 

*fA~F*T^ pUCl 9DNA (£fIi£*t£S[) Sr«®i Lfc Q pUC19© 
* * Kga^iJttx-^^-^, i?—>s<is# (GenBank) L 0 9 1 
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r n a «fc «? ttmmomm* 1 4 J; tfl 5 IB*©;^* * O'T a K a R 

a RNAPCR Kit (AMV) Ve r. 2. 1 GfiKfttf*) fflV^ « 

^7 * a «n 4 5 o b P ) : mmotmm* stotvex. 

(itt«Kff Jtfttt 2 5 o b p ) :Efl*0Eft**5isj:tjt7K: 
r^-r-tfC (i|fflffftftti5 2 0bp) :B^*©E3W*5*5J:ue8te 

fy^^-m («m«t|2 2 0bp) :£*J*0£*|#*l l*3«trJ6 

^^ V> ~^ G 3 2 o b P ) : mm<omm^\ 2^^i 

(2) iSBRJtS 

3 5mMy^y^ y77 - (pH7. 5) , 0. lmg/ml BS 
A (^jhfcT/k/ 5 s 5%^^/l^;^ >K% #1. 4mM d NT P 
lOmMiftT^^A, Wn6 0pmol© (1) (O-f?*^ 
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^tO'ClOOngOpUCH^SDNA, 5. 5U©BcaBEST 
DNA#y ^7-t 6 OUORNa s eH, TO©MM5 0/i 1 0 

^WWirib^t'ifeSo DNA/fU^7- if^«tt>*RNa s eHii 
Jtatf>5£/«£r9 l^iWttMl^ 5 St^^U DNA/f!l^7- 

5 fioOTNaseH^U 5 5t, 6 0»fiLfc o SWt, 9 
Ot, 2#mi}mLX&m*$:%;£lttz 0 ^ ^©JtOS/i l£3% * 

10 KJ&£*T9 5:i:Wtt 

(3) m^mmmmmmmit 

ilDNAtLt, pUC 1 97°7X^ KDNA^ffiV^o ia^<Dga^J#-^ 5 
~6(CE^pUC19 upper (2) NN7 0 7^'V-*5«ttJ«p UC 1 9 
15 1 owe r NN7°7^7^M htc 0 fc33, W&74~?-\^ ^1*^3' 

SJ^A:3 5mM y^y^^7 7 - (pH7. 5), lOmMt 
fc^^iX?.^ 1. 4mM.dNTPH^ 0. 0 1%BSA, 5%DMS 
20 O, 2. 7%^!JtD-;W, #1 OOpmo Ifo^pUC 1 9 upper 
(2) NN7 e 7-r-^-*3<tD t pUC 1 9 lower NN/?^^-, 5 0 On 

gwpuci 9 dna % &£vmmm , g7kT'Bifcm®mz4 8 t i nnnLfco 

0U(7)E. coli RNa s eHi3ctt^5. 5UOBcaBEST»U 
25 £J»4£ 5 0// t/Co i£KJ«£ 5 5^-1 BSffiH y^ra^— 3 ^ Lfc 0 
SJ»7m, 9 Or, 2^TOfl : ^ ; StT^^^$tt 0 ^tf>50«£3% 

1 0 0 n 1 ^^^7K(CTO® tfdo 
±IEDNA^^fflt-C$lJP5^m^^fTofCo ftJPSit^fte, Acc I I 
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DNA^3/z K lOXAcc I 1^7 7 -ife5V>ttl0XBcn 
iaSf*^y7r-*lM 1, »«Acc I I &>5^f*B c n I £ 1 n 1, $ 
f)fcK»S!?©7kTS^ttMS:l Om 1 IdMLTt, ^£«£3 7t\ 30^ 
WKJSft. 1 0 X P— r-f ^y77- (loading buffer) £ 1 . 5 m 1 *P 

AccIIJb'WBcnl ©V^-mo«!llRINIffc*5V^TtBtti:i- 

(4) Maeiitiu 

1 9SrJHV>fc e ia^<Dga3?IJ#-^5~6^pUC 1 9 upper (2) NN^ 
^v-JoiUtpUC 1 9 lower NN^-f ^-©S^^SIE^J^ 

=***U*^K:/7^--?fc5 0 pUC19 upper 

(2) NN/7^v-(t 3' *«*«@!i:ffi4||W*Ui3j:lf5^-ry^©A, 
C, G(C«mtfc4M^ i*tl*tl s pUC19 upper (2) NN-U, 
PUC19 upper (2) NN-A, pUC19 upper (2) NN- 
Cfc^pucig upper (2) NN-G£#-f5) *imistc 0 Ztlb 

y^^-^-^f-l : pUC19 upper (2) NN-Ufe £ t>*pUC19 lower NN 

*j"2 : pUC19 upper (2) NN-A33 £t>pUC19 lower NN 

-7?^ -7-*J-3 : pUC19 upper (2) NN-Cfc «fctfpUC19 lower NN 

y^-T #4 : pUC19 upper (2) NN-G*5«tU? p UC19 lower NN 

3 0mMyy^U ^y7 7 - (pH7. 3) , 0. 0 1%BSA (4=jfo. 
AfT/l'^i') x 5%DMSG\ #lmM dNTP^, 8mMft»T^ 
v^A, M6 0pmo 1 0±IE07 P 7^^-M*5«tt^5 On giZ)iiDN 

a, &£.-u<mmM'g7kvKfcmmm&4 8 // 1 KLfc. 
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±B»w*9 8t:, i4M*aemam % sstiawjut, 5. 5 

U<DBc a BEST DNAtfV*7—£ s 6 OUCOE. c o 1 i RNaseH 
trmiU 5 5t, 6 0#flU«ftLfc. toft, 9 2»L«$: 
2c7g£-£fc 0 #RJ6^8|i lfcftfflU 4% p?i/-y3 •: lT#n-* 
SftttSD ^^K:T«ft*«trfT*ofc. pUC 1 9 upper 

(2) NN© 3 ' OjB***>*0*aWii-5|5|4 
5 0bp©«(BWf>i-*«*a$nfc o pUCl 9 uppe r (2) NN 

(1) ^-r^n^a-yT'COSJ^ 

tt, *e>*»CftRT-PCRtfefcJ:0#fcJ|NB»f>t-|&7 5Obp*«flSUfc. K 
5 0 m 1 , lOO/il, 300m1> *5j:tf5 0 0 n 1 J: o\z. 

Rl&mA: 5X|ffl/<^7 7- (1 3 5mMUyi*y!)Aii^ (pH7. 
5), 0. 5mg/ml BSA, 2. 5%DMSO) 1 0 ix 1 » lOOmMS 
&r?**sVJ» lOmM dNTPl^ 5m1, 10/iM ATP 

10m 1 > BcaBEST DN A/#y ^ y—-\f (2 2U//i 1 ) 1 /x 1 , RN 
a s eH (6 0U/// 1 ) 1 /i 1, fcJitfSMfilHMc-CS 9 u 1 KfflHRLfco 

RlSfKB : 2 0/zMfc h h7^7i|jy^t^-S/7^v- (IB?lJ#-5§- 
12) *5j;t>*2 0/iMt h F7^7xy ykfe^-^^fv- (SB?iJ#-*H 
3) &Zft?jn3 /x 1 , HMDNA&J 1 0 0 n g*5J:tW«B31ia*T? 
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1 500/1 ^n^-^cfn^s 5WWy*aK-.j/ g >t 

v^iVi®SlW*l!:*^Tt>»*J:< a6t)i:-rs^3 0 0 b pcoii 
Si^HiTtfc, *ifflDNA*SPCRJiWffr-C*>orfelWift<B 

ft e>*i* c t Sadat,*. 

(2) UTOSrt;. 

7 5 o b p *®.m Liz. Rjtmm^ lomuztt&xitcwm 

El&fcA : 5 (1 3 5mMy V (pH7. 

5) % 0. 5mg/ml BSA, 2. 5% DMSO) . 2000/t 1 , 10 
OmMBtrm^ lOmMdNTPfi^j 1 0 0 0 n 

1 *3 J:tm81g*t 9 . 1ml \z$m L/Co 

-§■12) *5<fcr>*6 0/zM tFh7^7i!iyi/t^-/7/fv- 

-§-13) *HHT*rt,2 0 0#i 1\ iSDNA «&10/igi3J:t«Wr*«7K-C5 
00/il|C Lfc 0 

R^SKC : B c a BEST DNAjKM?- if (2 2U//1 1) 2 0 0 » 
K RNa s eH (6 OU/m 1) 200/il 0 

*t«s&tt, ±bb«*9 8tc, lftmrnmLtc®. 5 5°c, sanmBHUfc. 

W-f^a^-i/a^Lfco EfcfcTft, *»±fc*U SfSKS/t 1£3%T 
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*<o*s*, iomi oraiffcott utfyb-tzm3 o o b ptommm^ 

TpUCl 9^^-(C24 9 b p&J;^ 1 1 b p©77^ > n-- 
^i/LT#P>tL^^7^^ KDNA (pUC1 9-249*J^pUG19-9 

1 1 tfo-t) -fv^^-tx^xmnm^mm^i 6-1 7E^I5^j^ 

(2 4) ^V^C^-ioXxmR 1 N 3 (2 4) r/y-f-v— ©3' 

ffi Lfc„ ^7>f ^-W&^fr-tfrtCj; "9pUC 19-249 -Cte$j4 5 0 b p 
<O s pUC 1 9-9 1 1 0 0bp<Dmt%mK7!>mt>tlZ> o 

fetttz^yyT—fcs m;^^5/7 7 - yvi*!)i)^777- 

&0. 3U~1. 2UAlf^Lt MixM^y7 7 - -^te. lOng 
CDpUCl 9-249fe5VHj:200ngOpUCl 9-9 11, #6 Op mo 
lOT^^fcitM lU/5 0/z 1 S^fttDBcaBEST DNA/tf 

y*7— t?ew±, mmmi (2) t^(cM^Lfc 0 yv^y^A^ix^z 

J$*3 4mM Fy^y/^77- (pH8. 7) , 1 OmM y 1 

OmM mmT>-*:-i}2» s 0. 0 1% BSA, 1% DMSO, 4mM gfc 
BH-^^^A, 0. 5mM dNTPm&tobkZJ:5\z.imL1t 0 ±fB'<5> 
77-to^tpUCl 9-249/77> KlOng/50/z 1 
ftbtMlpUCl 9-9 1 177^^ K200ng/50/i 1 Rj£ag* x #6 
Opmol/50/zl 5^i07 , 7-fv-, #IHift5RNa s eH, 1 
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1U/50/M SSff^BcaBEST DNA#!M ^—tffcfcS J; 5 £ 

mMRfotzmmbteZpuc 1 9-2 4 9fc£iNfi P uc 19-911 t#y 

U 1/10100. 5M EDTA^afetoLTSJC&Srflt^S-e-fco # 
RJ««0 3|i 1*3%**— 3 : lTtfn-* (SSJfttfcJB) -FA^CT*** 

puci 9-2 4 9mmtLtcm^nhv^mm^y7T-^ 
y*sm*»9±*v7T-x* y-yfWiryT-xwm^ P uci9-9i 

u~ 1 . 2 u/ix 1 -?m\^itm&vs.^-rkih nm^mmm^tm bhtz 0 

(2) -fjj'v-mpmt 

®m-rz>774 ^-&&*mwommttfc*7Lz&w*mthfz 0 sum** 

±13 (1) iBtt0>*aj$0>5*>* ^iltpUCl 9-2 4 9^1^fc^\ 
y«yW 7 7 7 -Iii60U/50^ l^JSCDRNa seH^ h y * 
4»/<y7T-*, hy^^T^ttSOU/SO/i lKfcORNa se 
H&ffllvffrofc. ^'T'v— 0pmol-100pmol/50^ 
lOWBTWtUfc. »4^J:tflimdBtt« ±12 (1) EtfcBHBcLfc. 

ifO»^77^»>fc^t, lOpmol-lOOpm 
o 1 /5 0 m 1 Oftffl-CBWti-SiSIBRIf^flfcS-etyt, 

(3) Sj£^^77-(OpH(7)fi 

±is (2) ia*©*aj5fci^ntfco pHit y ^#y #j»/<y7 T — mz. 

pH7. 0-8. 0©|51^ hy^ y77 ^lt pH7. 5-9. 2<D 
iSffiT\ hy^V7 7 -^tt, P H7. 5-9. O^fSfflT^L/Co £ 

fc&fttexummmn, ±ie (1) lem^&icut, 
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(4) »^J©^Jm 

±15 (3) ti&tol) >Wt'<y7T—X (pH7. 5) ©£J58BlBj$-C, 
Af*A****sY (DMSO) OtttllMtrilWt^. xvtxxdwb® 

ftftf^WMMBfit, ±12 (l) Bt©*ttiW*K:bfc. 

»D~2 0 0/iM, T-fe^/^h^>'><!r7 0 M/^^2^^(i x 4 0 ju 
M~40mM, hy^^UV^r^^tt, 0. 002%~0. 0 2%, ^tffcfu- 
^TSVte, 0. 0001%~0. 0 1%, ^Lt^T^^^y2^tlt 

(5) 

TpUCl 9DNA^ ^^-fcLTEHWoEWfrl l*5<fctf6SB*feO 
S£?»J£3rf5pUC 1 9 upper NN 2 4 9 7°7-r t-:*8 £tfp UC 1 9 
1 owe r NN^-fv-tfiffltfc, tt^?^ $J2 2 5 bp<Z>*| 

e>ns. ^^v^A^ ft^^^^Afe 

35mMyy»*y^7 7 - (pH7. 3) % MUgSmMttv 
fi^^'>!>^*fc|i«ig|v^i/9^ ttHHi. OmM 
dNTPM, 5 0ng pUCHDNA, #6 0 pmo 1 ©±|5^v 
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-*f\ 60U RNaseH, 5. 5U BcaBEST DNA/tfy * 

tthtCo SUt-mimX 25ng©pUC19 DNA, <om^<D^ 

dNTPfiW4lfcE (5) Wlo^tnWMcL^fc. S««fN3J:tjqW| 
«BWt±|B (1) ira«JCLTfTofc 0 

1 mM® d NT P-CBfcLfcEfcSR-Ctt, ^^*/^#«» 
S6mM~l OmM^ifl^tllli^^ ft*ft*8mM0> 
v^^^itLm*tttdNTP*«#«lilto. 6-1. 2mM 
©«Ht?BW©ii*»f^#e,ixfc. ftfefc, ftttftftO. SmMOdNTPT? 
H£UfcK£*-Ctt, 2 mM- 6 mM©|51f S ft 

OHMBISf>i-^#e>il, ftj^M 4 mMOY ^ * A -Cfflfc LfcS^-Cfi d N 

y ^ t- -Mcot ^-ctftw Lfc 0 frfcmms&iz, mmmm 2 0 - 5 0 mM y ^ 

*y^s/7 7 ^ 2 2 - 4 6 mM h y »y< y y 7 - t rSJSWtt 

Jiis ( 1 ) ego P u c 1 9 - 2 4 9 zmm t LtzBcmtmrniz. Lit. 

2 0-50 mM, rnrnmm 2 2-4 6 mM©ilf @ ft^i|i|i»f>t^ 
(8) BcaBEST DNA^y^7^M^ 

**W©*ii|S^fetC^SB c a BEST DNA#y ^ 7— tf&^Mo^T 
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\,\ B c a BEST DNA/K'J / - 1 ~ 2 2U/50/i lSMf©® 
ffl-e^ffli-6^tt±IS (1) IEi&©pUCl 9-24 9£S^£LfcSJ££P 

^ufco ^^#^^^§^^±15 (1) tmm^Lxnotc. 

^om^k. Be a BEST DNA^y^7-Wl~22U/50/i 1 <D 

*%w<Dm^mfc^xpcRmt<D&ifc%ft'Dtc 0 mm&, puci 9/ 

KDNA<D^f^n--ym HO&l 5 0b p*5j;tm2 5 0 b p 

mm<Dm?m% 10, 1 1 & £ o* 6 i5ife<Dga?ij£;rr 5 P uci9 u PP 

er 15 0/7^- pUC19 upper 2 4 9^-7- pUCl 
9 lower NN^-fv- pUCl 97°7^^ KDNA1 00 

p g*ffi%lb LTPCRSJ^^fTo^ 0 pUC19 upper 15 0^7^ 
^— fcit/pUC 1 9 lower NN7 , 7'(-?—<Dmfr&t>-£Xte1fol 50b 
p £>ii*I»rJT\ pUC19 upper 2 4 9^7-T^— ^S^t/p UC 1 9 1 
o w e r NNy^-T ^-(^iia^bitTii, ^ 2 5 0 b p Oi#*g^f jt^^# ^>ix 
fc 0 ^itiHK(f>T-«, W ^ n ny- l OOfHIf, DNA blunting 

k i t &mmm) zm^xw-m^mtu puci97 , 7^^ koh i n c 

Wt, *B§®JM1 0 9^^mtfc 0 ^ffiifc&ft£it^U 
QIAGEN plasmid mini kit (^7^y|±S) StJ^TDN 

2 7mM!Jy^5'77- (pH7. 3) , 0. 0 1%BSA (4=lfilttf T/l'T' 5: 
>-) , 5%DMSO , ^lmM dNTPz!-^ SmM^^^^A, ^ 
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UOBcaBEST DNA*!)^-^ 6 0UOE. col i RNaseH 

*ttnu 5 5°c, 6 0»uc o 90^ 2^nun»L-aM« 

#J»fcLTPCRtt-COJi(B%fTofc. ®6«t, PCR Amp 1 i f 
i c a t i on kit (£ffifttfc») fcftffiu IBJiJ*<2@2?iJ#-*§- 1 8-19 
Kvlfcy^^tfKS^Sftv^v-HlOpmo lTo, ing 
<«MDNA, *5J:t«Hir«E97k-CR*S»e»»5 0/i lfcLfc. KlSftfrfi, 
94<C 3 0», 5 5<t 3 0#\ 7 2t 4 0&*M fjutLX 2 
ffrftotLo KJ£*rraL #S/S^3itz 1 £4% : 17^-7 

•fc^tt** WA&rKtK 15 0b p*3 e kt^2 49b ptfHvfii©^** K£ 
Lfc«teK:*iVvCt> P C Rife J; <0 *«W©lWiJWfeO**5 g KOitmrJt 

l ^^ay-i OOlCTSflKU *©iH«^-7yDU-6 4 0M3fe 
iSl50bp©^^ K*ft9&lfc»tiii»6 0ft #AW2 5 0bp 

©«^»4«b4 0ffip*<#?,n*wi3W«B-c#fc. :©:w^, ^dna 

Wf i" 5 D N A^ y V ^ X , #*93 0#ifaP«*<0 P C R ft £ Jt« 

fc#Ste:teE-e# set L/c 0 

HWJ7 

(1) RNA^n-y©UI 
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©«OHEWIS:EJ!ia©EWI##2 0fc*i- o M%Mmz. 5* m&t>K 6 

— F AM (?U-^W—^tm) % 3' *m# % TAMRA (SU~->VV— 

5 (2) iff«SJ^J:tmffi 

^M£bT, 0. li3i05lng(DpUC19DNAMU o T^f^- 
tt» IE?iJ^cdIS?iJ#-5§- 1 0*5 <fcT>*8 lCfBtt©ia^JS:^-rs PUC19 uppe 
r 15 0^-7- *5«fcT>*pUC19 lower 5 4 2 ^7^-7- T\ 

10 EJ^i&ffcfcJUTfc^H-, 

2 7mM!/>'^s'77- (pH7. 3) x 0. 0 1% BSA, 5% DMS 
O n #lmM dNTPjBA*, 8mMS»7^i/^, ^:tl^*L60pmo 
1 tf^fStD^-r-v-^^UtO. 1 £fcttl ng©iiDNA, ±IERNA7° 
°^0. 1 /x g *5 <t tmffis&KSzk-eRtfdfcMS: 4 8 n Uz L± 0 £ fcfcHK t 
15 It, IHDNAftLOtOtlllltfc. 

±125^*9 8^ l&fm&msmk. 5 5t:«^JL^o fcfc* 2 2U 
OB c a BE ST DNA« * 7— if *fctt«07K, J3<t06OU©E. co 
1 i RNaseHSrSJPU 5 6 O^^L/Co 10% S 

20 itfc 0 0 m 1 £$@*T-^S;$mU v>f^n7'l/- M^LfCo & 

ffiMu 'f 7* — v J T*7"7'f If — FM B I O II Mu 1 t i - V i e w (£?§i£*± 
m ^fflV^T«^g5 0 5 nm-CtTo/Co 

^<7)^m, Be a BEST DN A« * VmmWt. W&m&Xis 
3bfc^^W*fcffi£ftft/G>ofc 0 Sfc, BcaBEST DNA^y^7-f 

25 ^W^^V^T^^MDNAa-^/j:L©^t^^^/W»m$to^ofc 0 
— 2n iiDNA^O. lngfcS^lilng©^ V^tlt**^^/^* 
&m-$-Z>ZktfX-£tCo I^B#{C0. 0 0 00 3%Oxfi?i)A7'n^K 

££t? 3%T#n— ^^fcktfjlC&^TkB c a BEST DNAzKU p< y—if 
#£T, iHDNAi^O.. 1 n g*5«fctfl n g<Di§&<Dfr&&}b-fZ>mi 9 0 
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mmms 

(3 0) i^J*©^l»*5 8E|ft(0SW*rt-5M4^-r^-- (Sfi&tt 
» fcttfflLfc. fc*5 % MRlN3^v^ 3 ' 3 V #X ? V 

2 7mM y^ y77 - (pH7. 3) % 0. 0 1% BSA (4tfL»T* 
^SV) s 5% DMSO, #lmM dNTPJWMfc, 8mM Ittv^*^ 
^ Wtl3 0pmo 1 ©ifE©^^*-*^^ n g ©HiDNA, *3 
«fct^K^S*^KJ£3fc&i:£:2 4 n 1 HL/c 0 

±CKtS»S:9 8«C, 2^nmHiMl||. 5 5«iU 0 fcfc, nu 
©Be a BE ST DNA#y>5H?, 3 0U©E. col i RNaseH* 
»U £OW*&2 5 p 1 lCLfc 0 l£®«£5 5t 6 ONRUSH* Lfco * 

*W«fc*5V^ttffl-t-*^7>f^-SrEJ|3foEW»*2 1 ~2 4(23* L/c e 
EW#*2 U22 ©iKMfcbtftt, O- 1 5 7 0Xp«* 1 Kt5EJJ 

S«fc5fc, *18«, #4-§\ 507-51 3H (1991) IB 

3' 5fC«83itt^!;sK5(^^^K{cg|feLfct©Srft^Ufc„ ATC 
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c&mm^r4 3 8 9 5comsk^±mmo- 1 & 7 &&mLiti>ommu m% 

2 7mM V^m^yyr- (pH7. 3) , 0. 0 1% BSA {*F$mT;l> 
„ 5% DMSO , #lmM dNTPS^tl, 8mM 

a, wti6 o pmo i o±ieo^-<^-^ i o 4 ~i o*mj&mz.m% 
tsiiDNA mmm®) . &£tf®mm%*x5ifc®®mz4 8» uzl*.. 

U£)Bc a BEST DNA#y p< 7— tef, 6 0UOE. c o 1 i RNaseH 
SrWlOU 5 5^ 6 0^fMU; o %<o'^ 9 0t, 2^RIAlMLTM«- 

MMM l o 

Wfo2. 1 k b p*5j;t>*^4. 3 k b p<D^n-y^^yi^ hax^i/ 
i?3>LX'&btltcp B 1 u e s c r i p t SK (-) 77- iX>5^— 
tfco b'Zmmt LT, BBM^O@E?iJ#^2 5~2 6lEm^ 

ia^J^#i-SMCR-F^-r-v--joJ:t>*MCR-R^-l'-r-, PCR Am 
plificationKit (SS^±^) £ffl<,N-0$2. 2 k b p&itf 
$J4. 4kbp(Oiiil>IKlfjt^fc 0 ^(OPCRK(f>t^^<Z)iiil>I^(D^i 

tfco mm-t^y^^-it, 7~2 8 ^isio^ia^j^^-r 

5MF2N3 (2 4) ^7^-^~i5 J;t>TVIR 1 N 3 (2 4) :/7^-£&/BU 
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2 8mM !i>^i/7 7- (pH7. 5) x 0. 0 1% BSA (^Jk^T 
, 1% DMSO, #0. 5mM dNTPl^ 4mM R^v^ 
5 ^i., #3 0pmo KDHEfD^v^ 0. 2 mM7 M^^fc i 
^MtK^P^ 2 4. 2 5/i 1 t Lfc 0 ^©&f&£ 9 2 t CT'2^^SIL-C > 
5 5X:\Z%iMLtc'&. 3 OUCRNa s eH*5j;U«5. 5 U<DB c a B E S T 

dna#'; if^o^, s/^^s^2 5m net, lmm^nLito 

T'&, 4^{C^SPU 0. 5M EDTA^2. 5 n 1 flD;tT£j&£ff Jk£ 
10 -£fc 0 ^tf)^ !^^5/x 1 £l%T#n-*H^&f&f-&U t c 0 

^:<Z)^m, #3PJ!<2;£&T'l*f 2 . 2 k b p hZWtm 4 . 4 k b p <7>it*S^f>T- 
C i: , *Jj&:X*&mn N AKirfr £if tlt-i* 5rt £i£f§: Lfc 0 

HWJ11 

15 ^PJ^>iiilii^'&-Clii|iStfc^l4 0 0b pO^DNA^t P C R-Cii^Lfc 

300bptl 000b v<D\DNA$ftft**1$y h LTtDNA-r^f ? uT 
%im Ltz 0 X DNA^ * U**f- (GenBank) gli#-i§\ 

V00636, J 0 2459, M1 7 2 3 3£tfX0 0 9 0 6 <D «fc <9 A^WIlT* 
fc£ 0 ^»J^v^-C^ffl-t-sy7-r•7--^iB?lm(DIaJlJ#-i-2 5-2 6feJ; 

20 2 9 - 3 5 Km Lfdo *|g^©tiiii^feOK^{^ TfEO J: 9 {ep$S{ 

34mM hy^M/<5/77- (pH8. 7), 1 OmMllWy 
lOmMt^^i^, 0. 0 1% BSA («.fi?T/K7*^:/) N 1% 
^^^/^/V-^v^K, 4mMi®v^v'9A x #0. 5mM dNTPH^ 
25 ^tl^tl5 0 0 pmo 1 CD^-f-r— *j\ ^fj^ClHtLtl OOn g© 

PCRiii|iMS^3. 1 1 OUiDBcaBEST DNA^^7-f, 3 0 0U(D 
clonedRNaseH, R^OS^ftfi 5 00/il, ±1B®»£:^— 
KUS^U 5 5tt6 0»fiLfct, 9 0tt*2»iLtiim^ 
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fonttirzzfy4^—<Dmfy&tt\z.&%pcRmmm ooobp) £ P 
uci9^ 9-\z.*yzf? u--^?^ mm<D&?m^2 5 1 2 e \z.tm<D 

%mz£vmmLtzi>(D dt*s^x«^j4oobp) 0 *#s, m-sks^dn 

6ffiM&fcLfct>0> 5 OmM) T*tf5@ 

2. f-^^: ±IEl-dii|iLfcDNA^^-r^D=i^-i 0 0 (Sig5g 
liffi «U50mM 1^5/77-C^O. 125/zg/jtil, 0. 
25 fg/M, 0. 5/ig/jtl, l. 0ixg/n\ t 2. O^g/^l'O* 

3. HH4=i^hi3-/U: IDNA^iiCLfc, EJISflDEJJtf 2 9 t 3 0 
t-IS«©E^J^i-5^7W'^-^3a^t>*^J;5 PCR*«M«J (3 00b 
p) ^^n = y-10 0T^IU5 0mM M^S/7 7-t^OO. 1 
25 fg//il, 0. 2 5/z.g/M, 0. 5)ig//il, 1. 0^g//il, 

4. HH£=i^Kn-/U: ADNA^iat, E^©E?!I##3 3 ^ 3 4 
l-IE«feOiS^J^i-5^7^^-©m^t>*(CJ:5PCRiii|®M^ (1000 
bp) ^^n3y-i00T'^ILT50mM ^y77-t^©0. 
125 "8/Ml, 0. 25/jgAl, 0. 5ug/fi\, l. Ofig/fil 

5. ittay^n^: A. DNA^ifj: I2?IJ^Og2?IJ## 3 3 £ 3 5 
(-f5icOE?iJ^^i-5^ > 7-r ^-COffi^^tdJ; 5 P C Rigil>sM#J (3 00b 
p) ^pUC19^^-|:Wo^^ ga?lJ^OgB?lJ#-i§-2 5£2 6 
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itifgbfck© (m®V<<X\*m4 0 6 b p) 0 Xtfy h-fZ>m(DDN AmWLkL 

fct><D (^rlR^^^^7T-^^^T5 OmM) Tfr53im, 

6. lttt=3Vht3-/V: ifasT^tbixfcDNAKffK-^^^o^V-l 0 0 
"C^IU5 0mM ^s/77-fft©0. 12 5/zg/jil, 0. 2 5m 
g/jtl, 0. 5/ig//il, 1. Ong/Ml, 2. 0/!g//il^|il: 

m^Lfc#DNA^?rDNA^5/^^g (Genetic Micro 
systems: GMSli® ^V^T^/IIA^?^ (fti&58^ 
XU6tfc») UV{g&Kc£i9@^Lfc 0 *7>f K£0. 2%SDS, 

£/c, IB^M(DiBJiJ#-^2 9 t 3 O^iSitCDSB^J'Sr^'-rS^^-r-^-^I^ 
t?^J:5PCRliitiij£^ (3 00bp) SrLabe 1 IT Cy5 R Lab 

e i i n g k i t mmmm) ^ c y ^nm^x^u-^h l± 0 

Intel 1 i G e n e (^M^±^) (D^ffcl^CllESttf)^ y'V ?4 

D NAT W (CMT U #^-#7 * &iN t TiiH £ 7 A^T^it L 
XSSC^f 5^1 W:6 5t-C0. 2 X S SC&cfctfO. l%SDS?r 

-^tf^r* 5 #p H i mmz.gm.T- o . 2 x s s c^-e 5 ft?m& u n$£ l 

PCR?£T*tii|isLfc^f>t (±15 3, 4©^t4n^hP-/P) *5<fct>\ 
#3PJ<D#i£T*i#i|SLfc^f (_hl21 , 2 601h^/V) ^^/Jf^ hL^diaw^ 
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&W<D2>&X-mm L fc D N AHf)t tt % t> h 5 V >{**f$S{^T- t>DNA^$> 

IOfc0)J 1 2 

( i ) p c RmmK*mMki-zm&<D*%w<D%mz&mi-z7y'<-?~7 £ 

(i) Rl-Sl/7^v-: 5'*«30^7^©^-f— ga#| % 1711 
©Ml 3RVSH^IJ (£fcteRVgE?iJ) te, Ml 3RV^v- (£*Iig*±j£!D 
U^KIH?lJ£V^) RXfi2 OtS© i DN A#I6«|P C Rffit y^/y 

(i i) Rl-A3^-7- : 5'^f,7ii(D^^-t- @E?IJ, 171 

— sa^u ; 

(i i i) R2-Sl^v- : 5'3*«>e, 2 5lggO*-<— 9--ga^J, 1 
— SB^'J ; 

(iv) R2-A3^v- : 5'»^2 5&S<£>;*^- ^-|fi?l 17 
&g<DM 1 3 R Vg^J&tf 2 0 X DN A^#) PCRfflT ^7 

(v) R3-S izfy^-r- : 5'5f«i>£>5 8 &gtf>;*-^-f— 1 7& 
I©M1 3RVlSM&tf2 0^£cDlDNA#^PCRffl-fe^^7^^-iE 

(vi) R3-A3/7^v- : 5'5fc«^<b5 8^Sc^^— JJ— I2R 17 
IS^Ml 3 RVMmRrf2 0SS©^DNA#^PCRi7my77°7 

fc*3, M13RV 2 0mer|j: > 17 S1©M 1 3 R VKMRtf 5 'ffilK: 3 

mm<Dft2 ommommtt-rz. ^t, mi srv ^omer^t* 
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±fZ7*? J Mz-i*^ Rl-S l/7^-7VRl-A3/7^f-7-^ 

ff!l^<!: 3 4 8 b p<Dtii|i§SlfJt^#t > ^ o notii|is^fjt^^7^^^-<- 

2 5 3 8 4 b p ^ifrmrtf^ibtk R 3 - S 

1 ^7>f -V-/R 3 - A 3 ^^-fcffiv^ <iriiii@if>t^M«5 8i£griSx-< 

3RV-2N Hmer^v- M13RV-2N 2 0mer/7>fv 

5<<^- 20/iM % D20ng <D±m§mAW0 . 0 1 K a ls>i?T ^ 

M^5,z l£9 8°C 2#P*SJ»^ 5 5V^X^mVtc 0 3 4m 

M (pH8. 7), lOmM mtXV'}^ lOmM 

fift^T^-^ 0. 0 1% BSA, 1% DMSO x 4mM BSftr^iK 
:>"7A % 0. 5mM d NT P % lUcDBcaBEST DNA^U^7-f, 
1 5U©RNa s eH»U 2 5 /z 1 CLto 

SStt'l^WLfcoS^Hm 4 < t£#£PU 0. 5M EDTA^f 
2. 5 m 1 £^DLTa££{fltU ^S^3/i l£3% 7 3 : 1 

Ttfn-* (S©3tl±M) ^WmM^i(KC^L/c 0 ^(DM^ M13RV-2N 
17mer»fci^l ^-f-W2 5me r, 7mer % 5 8me 
r, ^-iB?iJ&L(Z>Jl|f!^ M13RV-2N 20me r Sr/B^/c^te, 

If— 22mer, 4 m e r , 55mer, fr— LcDjig 

fcttflRMWSj;^- tASfltB-etfco */c, ±|B (i) ^e, (v i) (D-fy^^r 
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~<DM1 3 RV@E?U£M1 3M4iH^J(C^3E L1Hi§&Vi>, mntm 

5 (2) %fcum*±.iftzM&<Dmmmm^jjmc^T, Gc^ioiiv^ 

(DMm^^X&MLtZo £1\ ^-^>*(GenBank)g&#^ x AA 7 8 9 
3280CDC2— re 1 a ted protein kinase PISS 
L R Efc&f-mft 3 0 7 b p (GC^f : 6 2. 5 %) tCOV ^TSB^m^ia^J 

10 (GenBank)gft#-g\ AA 706022 ©Type II cytoskelt 

all kera t inl£fi« 2 8 4bp (GC^t:61. 3%){C 

o^x&Mm<D&m&*$r4 6t47 iciem© p c RMmm^y-f 

15 - «9 , fcfcixfc P C Rt|i»>m x PiiBtC^^— K^IRtfM 1 3 R VEfll&Jflr 

frttmMMfc&^xtiimirz-? 1 ?^-?*-^ m^m(Dmm^4 2%m<D 

ia?ij£#-f 5M 13RV-2N 17mer Zf=7^^— ^fc«ia^<Z>i2^J#-^ 
4 3|Efc<7)IS^J^-t-6Ml 3RV-2N 2 0me r^^ffiV^ ft 

ott©*ffl^fc, KJ£teOT0>«fc5fc?Tofc o SP^MiZfe©^^^- 100 
pmo U 2 0ng©iSM0. 0 1 %/n fcTl/^T ^ XDfe&m 1 0 m 1 
£9 8<C 2%%mtm. 5 5t:4*:tt, 6 0t*tftSLt 3 4m 

M (pH8. 7) , 1 OmM KC U 1 OmM fifc&T 

25 V^-^A, 0. 0 1% BSA, 1% DMSO, 4mM SHK^S^^A, 
0. 5mM d NT P % 1 lU©BcaBEST DNAJi?y^7- fef, 30U 
CORN a s e H L"C> ^S^*5r 50/tlt Lfc 0 ^KJE»£ 5 

5^*fctt6 0Wll$Mfti*Lfc. R£»T«, 4tML, tt£j&ft3/i 
1 &3%T#a— **ateMfofc#:Lfc 0 *©&*&&T©& lfcjjH". 
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70 










CDC2-related 


Type II cytoskeltal 


55°C M13RV-2N 17mer 


+ + 


+ + 


Ml 'IRV-OM OAmcr 
nil OIV V £li &\Jm&T 


+ + 


+ + 


60<C M13RV-2N 17mer 


+ 


+ 


M13RV-2N 20mer 


+ + + + 


+ + + + 


+~++++ : ittgO^ 







5 

mnz.7FLit£?K, fcfoi&m*m<-?z>zt (ssmeco % $t>^ 

io (3) KJ&^#it5v^o^iE?iJcD^ 

C05§#£&ftfLfc o *1\ lambda DNA &M&#M) <D 8 0 0 b pffi. 

400b vm&zmnxzzmmm&m-^s orus immtDmnzG-fz 

15 t LxpcR*n^mmwiK%mc. 0 $e>ic % nmms u) tcfs§w> P uci 
9 - 9 1 1 ^ * 5: K££IM t u mfrmvymm^ 1 6 ~ 1 7 ismoia^j^^r 

t^MF2 (2 4) 1 (2 4) ;7°7^H3^Tlf i|>§UU§ 

1. lkbp(Diii|iI»fitt>^Lfc 0 ±M7yJ-?~ttZm^Z.l:lZ.£V) > # 
?>tLfc P C RifiHSffJtfi. iB^U^Ml 3RVfc5V^iM4|E 

m^mmm^^^xmmir^y^^--{x mzm^mm^i 2im.<nm 

^J^^i-SM 13RV-2N 17mer y°y^^r— *fc^ia«Ofa?lJ#-§-4 
3|EicC0ga^J^-r^Ml 3RV-2N 20mer/7^-^^ o fcjfe, 

25 h<»*m^tL 0 Zh\^ m\ k b p0toi|iji§{C§§UT^ IE«OlE?iJ#-5§-5 
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5 |Bfc0>E?iJ&*Pf SM 13M4-3N 2 0mer^7^-i: mm<omn 
##4 3Eic^Ml 3RV-3N 20 me r 774^—<Dm.fr&fr> J &&Xmm 
^<Z>ia^J#-^5 6~5 7sBf^iE^J£^pr£Ml 3M4-3N 2 4me r Zfy 
-fv-it/Ml 3RV-3N 2 4me r ^-f^— (Dm&-&t>l£-?fti1t 0 ft 

Opmo 1, !>J2 0ngOiiStJ ? 0. 0 1 f ^ 1 0 

lilSr9& < C 2#|RI3H4fc, 5 5tJ*fctt6 0 < C*-e?&»Lfc. 3 4 

mM hU^5'77- (pH8. 7), 1 OraM &<t* V V 1 OmM 

10 .W&ttTlstB—VK 0. 0 1% BSA X 1% DMSO, 4mM ' fflb^ 
i"7i^ 0. 5mM d NTP, HU©BcaBEST DNA^U^7- if, 
* 3 0U(DRNa s eHMU *1MSJC£^*S: 5 0 m lKLfco f£S«£5 
StSSfcttd OttlHiSJIl^ RJ&ttTfft* 4 C C{£#£PU 0. 5M E 
DTA^i 5 /z 1 SrSfcUQ LTKJ&Sr^ik U KRJSSR 3 » 1 £ 3 % % 

15 3 : 1T#d-* (Sffi3ttt*i) y^m^HltC^L^o *0«f*Sr«2Stl»- 
3^-f 0 



^2 















400bp 


800bp 


55^: 


M13RV-2N 17mer 


+ + 


+ + 




M13RV-2N 20mer 




+ + 


60<C 


M13RV-2N 17raer 


+ 


+ 




M13RV-2N 20raer 


+ + + + 


+ + + + 



20 - : mmtfrbtlft^o 

m2\Z7jkV1t£o\^ mm^mir^y^^-fDM^^l 7merH20 
merlCU $ t>\ZR&mM& 5 6 OticSK r. £ ICJ: «3 , 400 

bpMsoob ptDm^m^&^xmmmft zt&vzito 

25 
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3t3 









1034bp 


oo^/ Mioixv oiN zumsr & MloM4~oiN burner 


+ + 


M13RV-3N 24raer & M13M4-3N 24mer 


+ + 


65t: M13RV-3N 20mer & M13M4-3N 20mer 


+ 


M13RV-3N 24mer & M13M4-3N 24mer 


+ + + + 


+<-+ + + + : Wm0>m&& 4 StMVvrt. 









f>24merCU £ 5 5X:frt> 6 StKiU < -f£> ~ <b J; 9 % 

mmm 1 3 

(1) $»»o^TBcaBEST DNA#y ^ 7— 
DNA# y p< Lfc^fcovvCtfctfLfc. »?&14DN A#y 7- 

15 "&b LTB s t DNA/fy^7- tf — fy^7>h^4^vm±M) ^ 

V^C, rfrjl£<£>c y c 1 i n AiOtizk-F<D D N AHff)i" (yf— ^^x^f y^ft 
M) SriftLTPCR?rtTV\ «J3 0 0 b p Oit«r>T-£#fc 0 l&fy^^ 
20 -fchlrfflv** #b^cPCR±tW>tfi, WCMl 3RVg2?iJ£ 

V\*m~fZ>Ml 3RV-2N 1 7me r ^-%m^tc 0 fc*5 % f£7°^ 

■v-tt, 3'*CO2^S^y^^^i/^KIc:a^m^ofct60^ffl^/c 0 £ 
25 ^«OT^J:9{c:fTofco fiP^>, ^^7^^- 2 0*tM > li)2 0ng©± 
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leftKB&t^o. oi%7ntvy>;7^©iiMio/ii^9 8t; 2 am* 

5 5ti^Lfc„ *<D'&^ 3 4mM Yy*/>/< y y 7 - ( P H8. 
7) % lOmM mtXV}^ lOmM I»7^=«^A X 0. 0 1% B 
SA, 1% DMSO, 4mM fflb^*/^, 0. 5mM d NT P % 4 
U, 8U, 12UM'16U©Bst DNA#y^7-f, 3 0U©RNas 
eH«r«awU 5 0/t Uafc 0 *fc, tftU, 1 1UOB 

c aBEST DNA^y^^-if^ffl-rs^f^fES^a^.tlMDtO 

0. 5M EDTA»»5.ii 1 fcWOLTKfcfcfltJkU 0EKj&ift3 #t 1*3% 

^flW)asyMfc©B8 t DNAtfy * 7— t?*fltfflLfct§*-efc B&Oig 

«f^tr»6ifc*s-e#fc. lot, Mwoarftfcisv^-c, SittDNA^y 

JfcftLfco EtfittDNAtfy ^7— £<t lT5'-3'x^ygtt (-) ^ ^ 

(1) x~mmi,tzb<D&Qmi,tz 0 

?!Mt5M13RV-2N 16meT7"7^^fc. ft:Jb\ f^7°7^ 

foWXr<D&0\Zfti1Z o BP*> X «r«©^7-f-r- 20/zM, U20ng©± 
IS^M&O'O. 0 l%ynfc°l^^T*VO^j£i 0/z 1 *9 8<C 2£IHJg 
ttft. 40«C*TJWPLfc. 34mM }. y 5, 7 7 - ( pH 8. 

7) , lOmM mkUVVJxs lOmM ®7^->>A, 0. 0 1% B 
SA, 1% DMSO, 4mM SS^^^A, 0. 5mM d NT P, 0 
U, 2U, 4U, 6UW8U©^^^ 30U©RNaseH»U 
tWfM5 0/i lfcLfc. ttKfcfctt, 4 0 c CT*l^^Lfc o 
T*, 40fC^U 0. 5M EDTAJW5/. 1 LTEfcfcffJh U 

g££j«3/z 1*3% ^^>-7' 3 : l/~#n-* (Sjgatffcfi) *VMt*tf|c 



WO €0/56877 



PCT/JP00/01534 



74 

MMM 1 4 

^DNAM7 , 7^v^(t h^oti (i) m.<D^mm^tc 0 *mm 
^7^-r-*r7 :ia^(Dia^j#-^2fcj;tj«3{^$n-5^sa^j^u -e 
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«**frftOS»ffi^fefco^Ttt, H»J 1 (2) XV (3) Gttft>£fe&p 

# £ 3 i*mz.7 s **i/ vxx? \,**f- s-fyj 7 (C43V ^ 

«fc 5 , ^ =f** n-* hV7^v^©#ftT}:DNA^g 

mm? v h 

SEQ ID N0:1: Synthetic DNA corresponding to a portion of human 
transferrin receptor-encoding sequence used as a template. 

SEQ ID N0:2: Designed oligonucleotide primer to amplify a 



WO 00/56877 



PCT/JP00/01534 



76 

portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:3: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:4: Designed oligonucleotide used as a probe for 
detecting an amplified portion of human transferrin receptor-encoding 
sequence. 

SEQ ID NO: 5: Designed oligonucleotide primer designated as 
pUC19 upper (2) NN to amplify a portion of plasmid pUC19. 

SEQ ID N0:6: Designed oligonucleotide primer designated as 
pUC19 lower NN to amplify a portion of plasmid pUC19. 

SEQ ID N0:7: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID N0:8: Designed oligonucleotide primer designated as 
pUC19 lower 542 to amplify a portion of plasmid pUC19. 

SEQ ID N0:9: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID NO: 10: Designed oligonucleotide primer designated as 
pUC19 upper 150 to amplify a portion of plasmid pUC19. 

SEQ ID NO: 11: Designed oligonucleotide primer designated as 
pUC19 upper 249 to amplify a portion of plasmid pUC19. 

SEQ ID NO: 12: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 13: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 14: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 15: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID NO: 16: Designed oligonucleotide primer designated as 



WO 00/56877 



PCT/JP00/01534 



77 

MF2N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19-911. 

SEQ ID NO: 17: Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a portion of plasmid pUC19-249 or plasmid pUC19-911. 

SEQ ID NO: 18: Designed oligonucleotide primer to amplify a 
portion of plasmid pUC19. 

SEQ ID NO: 19: Designed oligonucleotide primer designated as 
MR1N3 to amplify a portion of plasmid pUC19. 

SEQ ID N0:20: Synthetic RNA used as a probe for detecting an 
amplified portion of plasmid pUC19. 

SEQ ID N0:21: Designed oligonucleotide primer to amplify a 
portion of vero toxin l~encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:22: Designed oligonucleotide primer to amplify a 
portion of vero toxin 1-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:23: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID N0:24: Designed oligonucleotide primer to amplify a 
portion of vero toxin 2-encoding sequence from hemorrhagic Escherichia 
coli 0-157. 

SEQ ID NO: 25: Designed oligonucleotide primer designated as 
MCR-F to amplify a long DNA fragment. 

SEQ ID NO: 26: Designed oligonucleotide primer designated as 
MCR-R to amplify a long DNA fragment. 

SEQ ID N0:27: Designed oligonucleotide primer designated as 
MF2N3(24) to amplify a long DNA fragment. 

SEQ ID N0:28: Designed oligonucleotide primer designated as 
MR1N3(24) to amplify a long DNA fragment. 
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SEQ ID N0:29: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:30: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 31: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 32: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 33: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:34: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:35: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID NO: 36: Designed oligonucleotide primer designated as Rl- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:37: Designed oligonucleotide primer designated as Rl- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID NO: 38: Designed oligonucleotide primer designated as R2- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0.-39: Designed oligonucleotide primer designated as R2- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID NO: 40: Designed oligonucleotide primer designated as R3- 
Sl to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:41: Designed oligonucleotide primer designated as R3- 
A3 to amplify a portion of bacteriophage lambda DNA. 

SEQ ID N0:42: Designed oligonucleotide primer designated as 
M13RV-2N 17mer. 

SEQ ID N0:43: Designed oligonucleotide primer designated as 
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M13RV-2N 20mer. 

SEQ ID N0:44: Designed oligonucleotide primer to amplify a 
portion of CDC2-related protein kinase PISSLRE gene. 

SEQ ID N0:45: Designed oligonucleotide primer to amplify a 
portion of CDC2-related protein kinase PISSLRE gene. 

SEQ ID N0:46: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene. 

SEQ ID N0:47: Designed oligonucleotide primer to amplify a 
portion of Type II cytoskeltal 11 keratin gene. 

SEQ ID N0:48: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:49: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:50: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:51: Designed oligonucleotide primer to amplify a 
portion of bacteriophage lambda DNA. 

SEQ ID N0:52: Designed oligonucleotide primer designated as 
5' ID to amplify a portion of cyclin A DNA. 

SEQ ID NO: 53: Designed oligonucleotide primer designated as 
3' ID to amplify a portion of cyclin A DNA. 

SEQ ID N0:54: Designed oligonucleotide primer designated as 
M13RV-2N 16mer. 

SEQ ID N0:55: Designed oligonucleotide primer designated as 
M13M4-3N 16mer. 

SEQ ID N0:56: Designed oligonucleotide primer designated as 
M13M4-3N 24mer. 

SEQ ID NO: 57: Designed oligonucleotide primer designated as 
M13RV-3N 24mer. 
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SEQ ID N0:58: Designed oligonucleotide primer designated as 
M13M4 17mer. 

SEQ ID N0:59: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:60: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:61: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:62: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:63: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:64: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:65: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:66: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:67: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 

SEQ ID N0:68: Designed oligonucleotide primer to amplify a 
portion of human transferrin receptor-encoding sequence. 
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n # cd £5 II 
y hlX K*^ UT— e\z£Z>®M<DtLMZ.m77'('?-<D 

3 ' 3 ' ^wj^iam^n ; 
io (b) (a) xmvmbiiz-*mmm<D794^-w&m<DV7$zi?i'*?-h' 

(c) (b) xaT*#^tlS7 P 7>f-v--#S^^®f$tl7t^:^^0^>f 

2. (b) xnt (c> TM*mMfiizRmztizm#mimm<D3>m 0 

20 (D7°7^v-iDNA^^7 — «fc 9 MSILT!£2^{£tgMlft&:7 P 7'('-^-- 

y ^ ^ K£^Pr-f ^y =r* t K^^v^fcot, ^ 
3' ^Xte3' ^Mijtciag^n; 

25 (b) (a) Tnx*mbft%-*mmm<D774^H*&m(DVy$x?i'*?-h* 
(c) (b) xar^#ibn^^7^^--#*^^^$tifcx^i^cT)7 e 7^ 
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(d) (c) ia-c»fe*isaaiufc«Mitriiffl[j:tT (a) la-ettiasft 

a** h-^-fv^ot, m****** hm> k 

( e ) ( d ) XHT'# <bHS Z^mmm^y 4 y ^ K 

(f) (e) ia-c#e>jxa, ^j^-w&mtmmistitzzjtmmmo?? 

^^«I*^3MW«WS (e) IimiM^B&fcSlS; 

6. DNAtfiM^-ifiLT, *»»ft*ODNA#y ^ 7— V I !✓/ 

5' -»3' x^y)?^i,7-f^ BcaDNA ^^- tot>?)j:j;§jj|iJ ^ i 
#1 D N Atf V * 9- Wttffl $n<5»*q| 1 ~ 5 (7)1/ vffta* 1 

8. iyK!l^^7-fjJRNa s e HTft5»*« 7 IQftO&HH&IJ® 
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ym*iz&&Lx^zmmm**mmm*izmmx.it (o-s> y#**ua- 

12. hy^ ^^BWWJ:0fhy^fe«Six5««^^^rt- 5a | 

•w^Tjiafcsna c t zftmti-zmxm 1-11 ©v vr*ia> 1 HEttogg 
( a ) $m t * ssift, x^-^ y ^ k 3 y 

x^'>y^^u^K*3«tr^y^^i^^K^^ru UVtfx? 

3 ' ^tfHUKiEfcSftfc** 7^-y =r^i7 K^*9>r^— -C*>0 ; &<fctf 
1 4. S^^^aWV^ra.^-h-t-SctSr^i-t-Slf^l 312 
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XmBs tDNAtfV tr\ fe«fct//^/^ #/UKx^y* 5' 

17. :nj/ K* * UT— tftfcc^ K y #5? * fT— t?T»fc$ 13-16 

18. x^Ky^^WT-f^RNa s eHtfcSIfjfcSl 7 fEf^gfcgS 

* K***« r £ ^r#mi 13-18 ©I vfifc* 1 Jf fBlfcO 

21. ^^y^^i^-K^^-^ y^^wK© a toy 
^w^fcis^LTv^siteifjw^sriwtJiii^i^ttji^fc («-s) y#**t*- 

2 4. ^M<b^^-^DNA^-^DNA{c:t-SXm©m^llJ6$n-5w 
2 5. -ilffii*«^^RNAd»e>i9«B9KJ6:fcJ:oT#?>ixfccDNAT*> 
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2 9. &ts9B*»£ LTigftS9H»iS^£ff*5DNA#y * 7— e&ttffl-f- 

3 0. ^¥S^t^{^|i^#^0^<b^ x iSfrfe^mstt^^s 
*«tei:*r*r**3 1 1©DN A#y ^ ?--t?fc «fc HJfeSftS C t ZftWik-rz 

mm 2 e ~ 2 9 1 wmnmmmmmmjfeo 

31. DNAsKy^7— 7r7nf- ^-7^ 7*£&<D 5 ' 

^3' DNAaKy 

5lf^2 5-3 lS5«fe^®S2?lJOliifg^ 0 

3 4. ttlftlie^^ % lB§«gfr>;*7^ (TAS ; transcription-based 
amplification system) jfe, ( 3 S R ; self-sustained sequence 

replication) NASBA (nucleic acid sequence-based amplification) 
fe, TMA (transcription-mediated amplification) fefe-SV^iQ £ K/y 77 

»© v *TtLt>** vmiRztizzk t-t& mxm 32-33 mm^mm 

3 5. ^Mt^S^^^fii|isSJ^{Cj;oT#e>nfcDNAT*fc6ff*3S2 
3 6. DNA£i#Mi ^^SW9«SJc&icJ:S*ii|BDNAIIff>T-S:^fiJt-r'5IS 
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3 7 . *ftJM£$*t*y * 5H?aWB£ (P C R ; polymerase chain 
reaction) 5 ^-IfiWWTO (LCR ; ligase chain reaction) SD 
A (strand displacement amplification) &<£>V vfft^J; 9 - £ £ 

3 9. 7>n/7^v-^tl^t^7-fv-^ x 4>fc<*t>*<D3' ^8 

4 0 . If 1 - 3 9 V vf 1 VCttOMM^OlWI^fieKlffi V > e>H« * 

4 2.i u±(Dm y * w-^ Kfc^rra mm 38*fcH4i cmo 

43. fiiy^^WKt IT, VtfXfi l*-* 1 ? }? 3 V *sm<0 atiLOV is 

fttt&&\sX\^wmj&*&mnm*\z.jtit&%.it (a-s) y^^i^^ 

4 4 . mm i~39 1 mmaim&momirtxmztizmztiz 
4 5 . him i~39 <D^-rtifr 1 «cM©w^©j«M^fetieffl $*L5 

4 6 . MM vfjh,a» 1 9IBttottMG^io W^Sfelc^ $ *i5 
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4 8. /V^-^ftfc^SK&^T : 

(a) »fi«HSH4*^rl-5DNA^y>7— ^; 

( b ) * U'T— t? ; &T>* 

(c) mmtomsmmmm 

4 9 . I*** 4 4 BEm^§lgm?g'!4£ W-T 3 D N A # y 7 ~£*3 £Xfi/*1Z 

\±m*m4 5mm<D^y * ur-v&^tt. m*m 1-39 v na> 1 *e 

5 0. DNAzK y t 5— ff t Lt^®I^3|5©DNA/jfy ^ 7— £ I l^/ 
*»)t\ '^/K* ^r7nf-^7^7«©5' —3' oc^y^^^T- 
if^UBs t DNAtJn y ^ 7— i3j;Ot/<f/^ ^KxT-y^^63fe<?D 
5' -3' aDNA3t?^7^f>«:5iHS 

^$ti5DNAJKy^7— ■tfSr^*-rsflwt«4 7~4 9v>-fn^i imm<D* 

y ho 

5 1. s eHSr^*i"5|»^q[4 7~4 91^ 

1T*lfrl-%$ffi.<n>*y h„ 

( a ) i~39 ett^me^joiiffi^^ x 9 MHMft&iHt*-& x 

(b) (a) xaicj;ijiiMi$nfc*wttafc^mi-*xa; 

intzVXz?v*?-y (rna) ^n-y^J:oTi««*ixfc«ttafflfeSrttffli- 

5 4. »*«5 2£fcte5 3IE«feO^I2?iJ^t±l^^ffl$n-5^gm® 
tt^^r-T 5 D N A/K y 7— fef 0 



WO 00/56877 



PCT/JP00/01534 



88 

ho 

5 8. '<vtr-i?£tl1zMmiZ.jS^X : 

(a) ««ftjgHtSr*i-5DNA#y^7— i? ; 

(b) ;SO? 

(c) m&KftJIlflHmft 

5 9. fflfM 5 4Kfc<0««ft^£#1-5DNA#y p< 7— tf:jo cfcOVSfc 
ttM 5 5 mtV^y K* * 1/7- 5 6 ~ 5 8 V vffta* 1 * 

6 0. DNA#y*?— tf£ UT*»«6*ODNA7Ky^9— IO^W 
*»rJi\ ^tvW* Wnf-^7^77^©5' ^3' ^#y^^i/ T - 

ft$tl5DNA^y^7-f 5 fift*9 5 7 ~ 5 9 V vf *l*>> i gEtfe * 

y h 0 

61. ^K**W~ if^LTRNa s e H **#«|||j«5 7-5 9 ^ 
■ftl**l«C*©#y ho 

( a ) m&s 1~39 leii^Kga^joiie^feij: j: $ a^-r^^^g 
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6 6. ^(cfoftiI«^$ftiw*io|ktmoftKl:|^$^ 

6 7. ^«f^6«J^Sr^|±i-r-5fcfe<D^&Tfeo-C, 
15 ( a ) J; «9 ftfttfctt&£tr <5ttl»m«:mi-S Ig ; 

( b ) &mm$m&m#*M. 6 4 ~ 6 6 ^-r^ i mtsM(ommmMitm^m^ 

( c ) UttB^^otti^w ^ y ^ 

20 r £ *«M»ii-5«Wtt»©»m*fc 

6 8. ««E^ISr*a:lC«3frr«*ife-Tf*oT, 

3 ' 3 ' *MJlCg£g$n ; 

(b) (a) x^T^^ti^-*m^(D^-r^-#^^y^^ U-^K 
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(c) (b) JMX''&bftz77j^w%m&®ffit s t l t c -*mmm<D7yj 

\ztoW6*MWM*to&LxmW&*ft5JC$k ; 

(b) (a) Ig-Ci^nS^iMoyy-fv- !J * l'*"?- K 

(c) (b) JMx~mbft%77j^-fa%m&®m£titc-*mmmo7 : 7'( 

HWBi^trl^WMttWt ( b ) xmKf?£fiJffi$*i5xm ; 

(d) (c) lMV&btlZMkL1tW&M*imt\,X (a) XS-CttffiStl 

( a ) x*it«b S*t^9>r^-i»4**5^9^^-ttiKMioiiaeE?«»j: 

*=**7*-y=f** K-7°7-f v-t'feoT, mVtfX? Vir^ KHz v K 

(e) (d) 3MX^btlZrJEm&mo7?>(^—fa^<n))tfx?]s#^}f 

(f) (e) X*rC#ib*l3. ^7-r^-#S«^»r$nfcX*«^»©^7 
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•*-w&m*^t*-*mmm> (e) xm^ssftjffl^tisim; 

70. mmz*mmm-tzittb<D%m-et><DX, 

( a ) i§m <b fcs&it x^-^r > y ^ k 3 y mmMft&zft-r 

*>o. x^^y^^^^K*3«t^y^^u^KSr^u ^y*** 

(b) ^jg^i^^f sotc^^^i sjcsa^»*>r >^^-<- hi-zn 

(b) (a) ^#^^fc^^^5^^^^igSiajij{c||^(c:+BM6«J* 

^<Hiii©^7^v-tDNA^y^7-f}a^iusisi:is 

* u*^ K*JJ:tf y tf** w*r h'ttfttZ** y*V YfyJ 

( c ) ( b ) xg-e# e> n s -ifm$m<D7° y j # jms© y ^ k 

(d) ( c ) xmxnhti^^y^^-i^m^mm^ntc-^mmm^y^ 
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(b) (a) xnb^tz.^hti:^mm^wmm<Dmm^n\z.mnm\mmm^ 

* K43<fctf y ^ * Kfc£*rt-$*p< ?*V vlr=5- 

(c) (b) iMxmbtiz-*mmtik<D7'7j^-{%&m<Dv$z?u*3-h* 
(a) ( c ) JMxnbtiz774^-wMm&mm£titc-*mmm<D77'( 

~#^*r»I*4M«# (c) JM&mmmiStiZ JM; 

(e) (d) xa-C#?>tL5®gtL^Sm^^Mt LX (b) XmT^ffl^tl 

(f) (e) is^^nszL*«^o^7>r^H*s«ioy#^^^^K 

(g) (f) I«-?»6>*i3, ^9>f-r-#ft«iJ«j||ffSiifc^:«ittK©^ 
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*^M&ttt=*mmk» (f) iMKwmmm ztiznu; 

(b) (a) x*nb]citL$mtt£z>mk^ T^v-ytfj^w-^Ksy^ 
mm&mzmm-fzjiu; ^tt^^v-it mmt^^m^mmmmz 

. «L 

7 4. Mffi^«Sttft»mr6^»oWK4l«Sf£:^ TASfe, 3SR& 
NAS BAfe, TMAfe, Q.j8^y*-^ PCR& SDAj£ 

«9 a^stus d t m^t&iM 7i~7 settoMMano 

<0-?74 -r-b DN ATKy * 7— fefJCJ; ^^SL-C^^MfCtiti^^T 0 ^^^- 
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U^iJ' I/^KH^7 e 7^^-©3' 3138X1*3' 5f3fiH«lfcffig£ft; 

(b) (a) lS^b*i5i^Wn»o^9>rvH*jMR©y#^^w^K 

(c) (b) xmT#^Ks^9>r^-#*«^t»snfc^««ifto^9-t* 

7 8. i:t2«io^v-«wu wnen»ii«-f«fcae>«)^ 

( a ) vmt ftzmk*mm<oM&&mznnmm&&it£'pi£< thimm 

(b) (a) xmvnbtiz-*mmm<D77y{^w^<Dv#xtu*?-}? 

(c) (b) XmT*#^tLS7 B 7^^-#^WW$^lfc-^^(D7 B 7^ 

(d) (c) JMvftbKzm&i,itw&m*mmbLx (a) xe-ctt^^n 

7*-y u:*-^ K/7^-v-T'fcoT, »!lJl?5i^l/tf bltm^y 
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(e) (d) JMx^bh%-*mmk<o7 z 7j^~ w^m<DV ua-^K 

(f) (e) ig-c#e>*is % ^v^^-^m^^f^tifer*^^^ 

^H**«*r^tf-*««ii*s (e) imfcS&flJfflStlSim; 

a, 

( b ) ( a ) TMX'&hHZ> I*iM©7 1 7'fv-Mio y ^ K 

(c) (b) xs^#e>ns^7>r^-#*^s§JWf§n*:x*«^»<©^ , 9>f 
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<r>-?y-( -r-b DNA^y ? V) felLti»»^/7^f-7- 

(b) (a) XaTlfibtL^-^m^^^^^-ffift^y^^l/^K 

(c) (b) XS^^nsy^^^-^II^W^tlfcX^^O^y-i' 

(d) (c) Xm-C#f>n^MLfctt^^M^LT (a) X|rtM£ffl£*l 
fcl/^^-ifcm&S^cK 1 t> Hl<£>^7^— tDNA^y ^^-iffcj; 

( a ) xm-e^ffi $ tiTt ^7 -r i t 0 ? ^ ^-n«mmo^ia?ij^ 
mr#rtctB*firftT\ y * K&^tf y ? h**$# u 
^y^^ i/^K^^-r-^-^s'^xtts' *Mij{ciaa$tL, i^y 

( e ) ( d ) xuxnbti%-*m.m&<Dy>7j^-w$:m(D y * v*^ k 

(f) (e) xeT»e>ns. 77 4^-wmktimm£titz.-*mmm<D-? ; 7 
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SEQUENCE LISTING 
<110> Takara Shuzo Co., Ltd. 

<120> A method for amplification of nucleotide sequence 
<130> 661724 

<150> JP 11-076966 
<151> 1999-03-19 

<150> JP 11-370035 
<I51> 1999-12-27 

<160> 68 

<210> 1 
<211> 99 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA corresponding to a portion of human transferrin 
receptor-encoding sequence used as a template 



<400> 1 

ggacagcaac tgggccagca aagttgagaa actcacttta gagaattctg ctttcccttt 
ccttgcatat tctgagcagt ttctttctgt ttttgcgag 



60 
99 
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<210> 2 
<21I> 22 
<212> DNA 

<213> Artificial Sequence 

5 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

10 <400> 2 

cagcaactgg gccagcaaag tt 22 

<210> 3 
<211> 22 
15 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
20 transferrin receptor-encoding sequence 

<400> 3 

gcaaaaacag aaagaaactg ct 22 

25 <210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide used as a probe for detecting an 
amplified portion of human transferrin receptor-encoding sequence 

<400> 4 

tgctttccct ttccttgcat attctg 2 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper (2) NN to 
amplify a portion of plasmid pUC19 

<400> 5 

attgcttaat cagtgaggca cctat 2! 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 lower NN to 
amplify a portion of plasmid pUC19 



<400> 6 
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gataacactg cggccaactt acttc 25 

<210> 7 
<211> 25 
5 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
10 pUC19 

<400> 7 

actggcgaac tacttactct agctt 25 

15 <210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
20 <220> 

<223> Designed oligonucleotide primer designated as pUC19 lower 542 to 
amplify a portion of plasmid pUC19 

<400> 8 

25 agtcaccagaa aagcatctta cggat 25 

<210> 9 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid 
pUC19 

<400> 9 

gctcatgaga caataaccct gataa 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper 150 to 
amplify a portion of plasmid pUC19 

<400> 10 

ggtgtcacgc tcgtcgtttg gtatg « 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as pUC19 upper 249 to 
amplify a portion of plasmid pUC19 
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<400> 11 

cgcctccatc cagtctatta attgt 25 

5 <210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
10 <220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 12 

15 ctgattgaga ggattcctga gt 22 

<210> 13 
<211> 22 
<212> DNA 
20 <213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

25 

<400> 13 

tagggagaga ggaagtgata ct 22 



<210> 14 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 14 

caacttcaag gtttctgcca gc 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 15 

aatagtccaa gtagctagag c 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 
a portion of plasmid pUC19-249 or plasmid pUC19-911 

<400> 16 

5 gctgcaaggc gattaagttg ggta 24 

<210> 17 
<211> 24 
<212> DNA 
10 <213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer designated as MR1N3(24) to amplify 
a portion of plasmid pUC19-249 or plasmid pUC19-911 

15 

<400> 17 

ctttatgctt ccggctcgta tgtt 24 

<210> 18 
20 <211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

25 <223> Designed oligonucleotide primer to amplify a portion of plasmid 
PUC19 



<400> 18 

ggatgtgctg caaggcgatt aagttgggta 
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<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3 to amplify 
portion of plasmid pUC19 



<400> 19 

tttacacttt atgcttccgg ctcgtatgtt 

<210> 20 
<211> 30 
<212> RNA 

<213> Artificial Sequence 



30 



<220> 

<223> Synthetic RNA used as a probe for detecting an amplified portion 
of plasmid pUC19 

<400> 20 

ugauccccca uguugugcaa aaaagcgguu c 

<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli 0-157 

<400> 21 

agttaatgtg gtggcgaa jg 

<210> 22 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
1-encoding sequence from hemorrhagic Escherichia coli 0-157 

<400> 22 

gactcttcca tctgcca 27 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 
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<400> 23 

ttcggtatcc tattcccg ^ 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 

<400> 24 

tctctggtca ttgtatta 18 

<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MCR-F to amplify a 
long DNA fragment 



<400> 25 

ccattcaggc tgcgcaactg tt 22 



15 



20 



<210> 26 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MCR-R to amplify a 
long DNA fragment 

<400> 26 

tggcacgaca ggtttcccga ct 22 

<210> 27 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MF2N3(24) to amplify 
a long DNA fragment 

<400> 27 

gctgcaaggc gattaagttg ggta 24 

<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as MR1N3(24) to amplify 
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a long DNA fragment 
<400> 28 

ctttatgctt ccggctcgta tgtt 24 

5 

<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

10 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

15 <400> 29 

aacaacaaga aactggtttc 20 

<210> 30 
<211> 20 
20 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
25 bacteriophage lambda DNA 



<400> 30 

gcaatgcatg acgactgggg 
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<210> 31 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 31 

gttttcccag tcacgac 

<210> 32 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 32 

caggaaacag ctatgac 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 33 

gtacggtcat catctgacac 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 34 

gcaatcggca tgttaaacgc 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 35 
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cgccatcctg ggaagactcc 

<210> 36 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as Rl-Sl to amplify 
portion of bacteriophage lambda DNA 

<400> 36 

tttcacacag gaaacagcta tgacaacaac aagaaactgg tttc 

<210> 37 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R1-A3 to amplify 
portion of bacteriophage lambda DNA 

<400> 37 

tttcacacag gaaacagcta tgacgcaatg catgacgact gggg 

<210> 38 
<211> 62 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R2-S1 to amplify 
portion of bacteriophage lambda DNA 

<400> 38 

attgtgagcg gataacaatt tcacacagga aacagctatg acaacaacaa gaaactggtt 
tc 

<210> 39 
<211> 62 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as R2-A3 to amplify a 
portion of bacteriophage lambda DNA 

<400> 39 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatgca tgacgactgg 60 
gg 62 

<210> 40 
<211> 95 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer designated as R3-S1 to amplify a 
portion of bacteriophage lambda DNA 

<400> 40 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacaacaa caagaaactg gtttc 95 

<210> 41 
<211> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R3-A3 to amplify a 
portion of bacteriophage lambda DNA 

<400> 41 

cactttatgc ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttcacaca 60 
ggaaacagct atgacgcaat gcatgacgac tgggg 95 

<210> 42 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 17mer 



<400> 42 
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caggaaacag ctatgac 

<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



17 



<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 20raer 
<400> 43 

acacaggaaa cagctatgac 

<210> 44 
<211> 70 
<212> DNA 

<213> Artificial Sequence 



20 



<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2- 
related protein kinase PISSLRE gene 

<400> 44 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacccaac aagagcctat 60 
agcttcgctc 



<210> 45 
<211> 44 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of Cor- 
related protein kinase PISSLRE gene 

<400> 45 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacccgct gtctttgagt 60 
tgtggtg 6? 

<210> 46 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of Type II 
cytoskeltal 11 keratin gene 

<400> 46 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacgctat tctgacatca 60 
ctttccagac ^ 

<210> 47 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Designed oligonucleotide primer to amplify a portion of Type II 
cytoskeltal 11 keratin gene 

<400> 47 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacgaatt ccactggtgg 60 
cagtag g6 

<210> 48 
<2U> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 48 

attgtgagcg gataacaatt tcacacagga aacagctatg acgtacggtc atcatctgac 60 
ac 

62 

<210> 49 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 
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<400> 49 

attgtgagcg gataacaatt tcacacagga aacagctatg acatgcgccg cctgaaccac 60 
ca 62 

<210> 50 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 

<400> 50 

attgtgagcg gataacaatt tcacacagga aacagctatg acctgctctg ccgcttcacg 60 
ca 62 

<210> 51 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of 
bacteriophage lambda DNA 



<400> 51 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatcgg catgttaaac 
gg 



60 
62 
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<210> 52 
<211> 70 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as 5' ID to amplify a 
portion of cyclin A DNA 

<400> 52 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacatgtt ttgggagaa 60 
ttaagtctga 7Q 

<210> 53 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as 3' ID to amplify a 
portion of cyclin A DNA 

<400> 53 

gagttcgtgc cgtacaacta tttcacacag gaaacagcta tgacttacag atttagtgtc 60 
tctggtggg 6g 



<210> 54 
<2U> 16 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-2N 16mer 
<400> 54 

aggaaacagc tatgac 

<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 16mer 
<400> 55 

agggttttcc cagtcacgac 

<210> 56 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 24mer 
<400> 56 
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cgccagggtt ttcccagtca cgac 

<210> 57 

<211> 24 

5 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer designated as M13RV-3N 24mer 

10 

<400> 57 

tttcacacag gaaacagcta tgac 

<210> 58 
15 <211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> Designed oligonucleotide primer designated as M13M4 
<400> 58 

gttttcccag tcacgac 

25 <210> 59 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 59 

cagcaactgg gccagcaaag ttgagaa 

<210> 60 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 60 

gcaaaaacag aaagaaactg ctcagaa 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 61 
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cagcaactgg gccagcaaag ttgaga 26 

<210> 62 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 62 

gcaaaaacag aaagaaactg ctcaga 26 

<210> 63 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 63 

cagcaactgg gccagcaaag ttgag 25 



<210> 64 
<211> 25 
<212> DNA 



WO 00/56877 



PCT/JP00/01534 



28/29 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 64 

gcaaaaacag aaagaaactg ctcag 2i 

<210> 65 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 65 

cagcaactgg gccagcaaag ttga 24 

<210> 66 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 
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<400> 66 

gcaaaaacag aaagaaactg ctca 24 

<210> 67 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 

<400> 67 

cagcaactgg gccagcaaag ttg 23 

<210> 68 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human 
transferrin receptor-encoding sequence 



<400> 68 

gcaaaaacag aaagaaactg etc 



23 
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